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INTRODUCTION 
Many different management techniques have been used to control the 
encroachment of western juniper on rangelands in central and eastern Oregon 
(Buckhouse 1984; Kropf et al. 1984; Bedell 1987; Miller et al. 1992). However, with 
additional research many unknowns could be quantified (Bedell 1987). Intense 
monitoring of a juniper dominated system on a watershed scale that acknowledges both 
the uplands and the stream channel is needed.  Previous studies in pinyon/juniper 
systems in the southwest have focused on either the uplands or the drainage bottoms. 
According to Wilcox (1994), runoff amounts can vary with scale, so by obtaining 
measurements in both the uplands and the drainage bottoms, quantification of the origin 
and extent of runoff will be more obtainable. 
Land managers are attempting to confront the issue of juniper encroachment with 
management techniques that are not completely understood. Results of a long-term 
study are expected to provide some very useable scientific data relative to juniper 
encroachment and the hydrological cycle. 
In the past few years there has been an increased public awareness and concern 
over these depauperate encroached juniper systems and their influence on anadromous 
fisheries habitat as well as overall rangeland system health. Careful analysis and 
monitoring will provide specific insight into western juniper woodlands watershed 
functions, processes, and management and permit managers to place their time and 
efforts where they can get the most cost and time efficient results relative to these 2 
concerns. Although it may be entirely possible that juniper treatment will result more in 
on-site than off-site changes with little to no direct effect on stream flow, there may be 
subtle and indirect effects that may surface throughout the duration of a study of this 
length and intensity. 
The goal was to provide a ecological analysis on the paired watersheds. This 
analysis was used to determine the degree of similarity of Mays and Jensen watersheds. 
The concept was to provide baseline data on both watersheds in order to capture the 
treatment effects with maximum statistical rigor. Included in this goal are the following 
objectives: 
1.	  Monitor channel water flow via flumes in each study area. 
2.	  Collect baseline vegetation data. 
3.	  Establish cross-section plots in primary channels of each study area to 
determine area of active channel and estimate discharge per sub-
watershed represented by each cross-section plot. 
4.	  Establish permanent sedimentation plots within designated subdrainages. 
5.	  Determine general morphology of primary channels. 
The following hypotheses were tested: 
H.:  1)  Percent canopy cover of western juniper is not significantly different 
between Jensen and Mays study areas. 
H.:  2) Percent canopy cover of perennial grass is not significantly different 
between Jensen and Mays study areas. 
Ho:  3) Subdrainage erosional processes is not significantly different between 
Jensen and Mays study areas. 
Ho:  4) Percent cover of bare soil is not significantly different between Jensen 
and Mays study areas. 3 
LITERATURE REVIEW 
Western juniper (Juniperus occidentalis) has been steadily increasing its range in 
Oregon for the last 100 years (Eddleman 1987; Miller et al. 1992). According to Miller 
(1992), Central Oregon may contain up to 1,145,670 hectares of juniper-dominated plant 
communities. This study is relevant because the range and density of western juniper in 
the Northwest rangelands is high. 
An increase in juniper density has been shown to decrease water yield and water 
quality through increased sedimentation and decreased infiltration (Gifford 1973; 
Buckhouse and Mattison 1980; Baker 1984). Juniper encroachment is thought to have 
converted a vast amount of productive rangeland into juniper woodlands that are often 
characterized by low forage values and high erosion rates (Bedell 1987). 
Bedell (1987) suggested that western juniper has both the morphology and the 
physiology necessary to be a very competitive plant in the semiarid region. These 
attributes provide juniper with a year-round competitive edge (Miller 1984). The leaf 
morphology, leaf structure, and root distribution of western juniper permits 
photosynthesis under conditions where other plant species are dormant (Miller 1984). 
According to Miller, even under cool conditions, 100 western juniper trees per acre with 
a 12-inch average diameter, can utilize 200-250 gallons of water per stand, per day. 
Although this figure is dependent upon factors such as humidity, available soil moisture 
and both air and soil temperature (Miller 1984; Miller et al. 1987), juniper nevertheless 
accounts for a very large percentage of water, an important but scarce resource in semi­
arid systems. 4 
Western juniper has a unique growth form that allows it to intercept relatively 
large amounts of the available precipitation and direct it to the tree bole as stemflow. 
During extreme rainfall events, stemflow can create a type of erosion known as rill 
erosion (Larsen 1993). Rill erosion is caused by an intense volume of water distributed 
from the stem of the tree through the litter layer under the canopy to relatively 
unprotected (bare) soil of the interspaces. More commonly, rill erosion occurs as a 
result of the interspaces being void of vegetation. With increased slope, these rills 
increase in size and length and are thought to have a significant influence on the sediment 
loads deposited in the streams. 
Throughout central and eastern Oregon, land managers have reported a loss of 
springs caused by the phenomenon of juniper encroachment (Eddleman and Miller 
1991). After juniper population were reduced, some of the same land managers noticed 
reappearance of springs along with an increase in forage production (Eddleman and 
Miller 1991; Kropf et al. 1984). 
Studies relating juniper occupation to streamflow have been done almost entirely 
in the southwest United States (Bates 1928; Baker 1984; Collings and Myrick 1966; 
Clary et al. 1974; Stevens et al. 1991). Only two of these studies have used paired 
watershed approaches, and they have yielded mixed results. Although studies 
concerning western juniper occupation effects on watershed in the northwest have been 
completed (Buckhouse and Mattison 1980, Miller et al. 1986; Eddleman and Miller 
1991; Larsen 1993), they have focused primarily on infiltration, sedimentation, 
interception and transpiration, but not water quality or yield. 5 
Herbicide treatment of a 147 hectare pinyon juniper stand in north-central 
Arizona resulted in a significant increase in annual streamflow (Baker 1984). After 8 
years of follow-up monitoring, a 157 percent increase in annual streamflow was 
observed, at which time the dead stand was removed and the streamflow decreased to 
near pre-treatment levels (Baker 1984). Baker (1984) attributes this response to what he 
terms as direct flow, consisting of both overland flow and interflow. This Arizona 
research result conflicts with studies done by Clary et al.(1974), who concluded that the 
potential for increasing water yield through the removal of overstory vegetation was 
minimal at best. Perhaps there is a threshold of overstory removal that must be achieved 
in order to yield increased streamflow (Buckhouse 1984), with even this being highly 
variable depending on a multitude of site factors. In the Southwestern studies, no 
significant increases in streamflow were demonstrated in areas where only a percentage 
of overstory was removed (Clary et al. 1974; Collings and Myrick 1966; Gifford 1973). 
These studies provide conflicting results, and may or may not be applicable to the 
western juniper woodlands. Currently, no literature documents paired watershed 
western juniper studies on the semi-arid rangelands of the northwest. 6 
STUDY AREA DESCRIPTION 
LOCATION 
The study areas located in Mays and Jensen Canyons approximately 80 
kilometers southeast of Prineville and approximately 40 kilometers northeast of Brothers 
near Oregon Highway 20 (Figure 1). The legal description is section 32, 33, T18S, 
R2OE and section 5, T19S, R2OE Willamette meridian. The study areas contain 
approximately 113 hectares in Mays Canyon and 106 hectares in Jensen Canyon (Figure 
2). The watersheds drain into the West Fork of Camp Creek (which in turn drains into 
the South Fork of the Crooked River), and include both private and public land. The 
private land is owned by the Hatfield Ranch; the federal land managed by the Prineville 
District of Bureau of Land Management (BLM). 7 
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CLIMATE 
Long-term climatic data was obtained from the Barnes weather station, (Oregon 
Climate Service), located approximately 11 kilometers northeast of the study area. The 
1962-1992 station precipitation data, shows annual precipitation averages 330 mm. 
Data show the wettest year was 1983 (559 mm); the driest year, 1964 (152 mm). Most 
precipitation falls as snow during November through February, with the remainder falling 
during convectional thunder storms in the summer months of May through August 
(Figure 2). The normal growing season for this area is from March through July, with 
fall green-up occurring in late September through October, if precipitation occurs then. 
The 30-year data show December and January to be the coldest months, 
averaging -2° C, and July and August the warmest, averaging 18° C (Figure 3). 10 
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GEOLOGY 
The study area is primarily underlain with the Clarno formation, with 
unconsolidated alluvial deposits comprising the drainage bottoms. The Clarno formation 
is made up of basaltic, to rhyolitic, mostly andesitic, flows, domes, breccias and small 
intrusive masses. Included in this classification and specific to the Ochoco/Maury 
Mountains are tuffaceous facies made up of andesite and basalt minerals with secondary 
feldspar. As evidenced by the fossil plants and vertebrates located in nearby Logan 
Butte, this geology can be dated to the Eocene and early Oligocene period (Walker 
1977). 
SOILS 
There have been no formal studies done on soils within or in the proximity of the study 
area. Natural Resource Conservation Service (NCRS) surveys show this area to include 
the Simas-Tub-Ginser and Simas-Tub-Soft Associations. The study area is comprised of 
two primary soil series (Westbutte and Madeline) with multiple inclusions of other series. 
The Westbutte very stony loam and Madeline loam series make up about 80 
percent of the study area with Simaton gravelly silt loam accounting for most of the 
remainder (Appendix A). The Westbutte series is derived predominantly from 
weathering of lava rocks, and is characterized by slopes of 3-30 percent on more 
northerly facing aspects. The Madeline loam series is formed in material derived 
primarily from tuff, basalt, and volcanic ash, and is characterized by 3-30 percent slopes 
on mainly southerly aspects. The Madeline series has a shallower rooting depth (30-50 
centimeters), and a greater potential for runoff and erosion than the Westbutte series. 12 
The upper end of each watershed contains Simaton gravelly silt loam series. This series 
is characterized by rapid runoff and high erosion hazard. This series can generally be 
found on hillslopes and is formed in colluvium from old, clayey semi-consolidated 
sediments. The Simaton series also has a high degree of clay content relative to the 
other series. Inclusions of Choptie, Choptie loam and Embal loam series are also found 
in the study area. 
VEGETATION 
Study area vegetation consists primarily of sagebrush steppe/bunchgrass 
communities with localized sites of mature western juniper stands. The sagebrush 
steppe/bunchgrass type expresses a western juniper woodlands appearance, 
demonstrated by the high degree of western juniper encroachment as seen in a 
comparison of 1950 versus 1989 aerial photos. 
Western juniper trees comprise the majority of the overstory. The shrub layer is 
dominated by mountain big sagebrush (Artemisia tridentata, ssp. vaseyana) and green 
and grey rabbit brush (Chrysothamnus viscidiflorus and C. nauseosus). Antelope 
bitterbrush (Purshia tridentata) and wax currant (Ribes cereum) are present to a minimal 
extent within the study area. There is a mixture of perennial grasses and forbs making up 
the understory. The grass component consists of scattered bluebunch wheatgrass 
(Agropyron spicatum), Idaho fescue (Festuca idahoensis), prairie junegrass (Koelaria 
pyramidata), sandbergs bluegrass (Poa secunda), and indian ricegrass (Oryzopsis 
hymenoides). The forb component is comprised mainly of buckwheat (Eriogonum 
spp.), and wild-daisy (Erigeron spp.).  See Appendix B for a partial species list. 13 
METHODS
 
BACKGROUND 
Long-term 
The purpose of this study was to use two similar watersheds in the western 
juniper zone to quantify changes that may or may not take place due to vegetation-type 
conversion. These paired watersheds will allow for a direct comparison of a treated 
watershed and a control watershed over a 7-10 year period.  Western juniper (Juni perus 
occidentalis) stands will be modified in the treated watershed in order to develop to a 
stronger herbaceous component. 
The juniper will be felled, the bole removed, and the branches scattered on site. 
The distribution of woody material should provide safe sites for grass seedling 
establishment. The scattered woody material is expected to also promote the capture of 
sediment and minimize temperature extremes at the soil surface. 
This type of vegetation conversion should assist in the function of the water cycle 
by providing a more uniform and stable environment for capture, storage, and beneficial 
release of water. By converting the bare ground to a grass cover, the site should retain 
moisture more readily, and release the moisture into the system on a more stable and 
sustained basis. 
During the calibration period, streamflow quantity and quality will be monitored. 
Differences in water quality will be studied indirectly as a function of hillslope erosional 
processes. This is accomplished by evaluating the differences in vegetation versus bare 
soil composition, vegetation distribution and density, and soil status relative to increased 14 
or decreased erosion. Differences in streamflow quantity focus primarily on water yield 
within each watershed and comparisons between the two watersheds. 
The vegetation conversion portion of this project focuses on the conversion of 
western juniper overstory with relatively high percentages of bare ground interspaces, to 
a grass/shrub system with minimal bare ground. One of the primary differences expected 
is a change in the distribution of biomass over the study areas. Biomass distribution in 
juniper dominated systems generally tends toward patchiness of the herbaceous cover 
with larger concentrations of bare soil. The soil portion of the study will focus on 
whether or not the erosional forces are greater in the juniper dominated system (control) 
as compared to the treated system. 
Short-term 
The initial two years of this study has been the ecological analysis and 
comparison of the two watersheds based on established study areas. This phase involved 
providing the ecological description and comparive analysis of the two study areas based 
on vegetation, soils, topography, geology, channel morphology, strearnflow, local 
climate, and erosive processes. This was accomplished by establishing vegetation 
transects, erosion plots, mapping and quantifying the topography, geology, and soils, and 
by the construction and installation of flumes and raingages. The flumes were used to 
acquire  water yield, and duration and intensity of flow. Raingages were installed to 
determine the volume, duration and intensity of precipitation. 15
 
RECONNAISSANCE 
A reconnaissance process was used to provide a general coverage of the study 
area and to assist in the preliminary steps of the sampling procedure. The first step in 
this process was to stratify each watershed based on slope, elevation and aspect. 
Geographical Information System (GIS) was used along with topographic maps, aerial 
photos, and ground-truthing to simplify the reconnaissance procedure. Global 
Positioning System (GPS) was also used in conjunction with GIS to locate plots, 
boundaries and pertinent landmarks, and to develop a project map (Appendix C). 
The base map developed for this study was a Digital Elevation Model (DEM). 
The DEM was created by digitizing contour lines and other distinguishing features from 
a paper (hard-copy) USGS 7.5-minute quadrangle map. This information was then 
converted to a rasterized formatted map. This map was used as a template for the other 
layers of interest. 
Significant features such as roads, streams, springs, and research plots were 
mapped using hand-held GPS units. These features were subsequently input into the 
system as layers in the database. This process provided the flexibility for viewing or 
analyzing each layer, separately or as a whole. 
Aerial photos were used in conjunction with GIS to assist in the vegetative 
sampling. This was accomplished by scanning the photos into the data base. Locations 
were established by using GPS and by marking specific locations on the photo. Ground­
truthing sites were used as known points to orient (geocorrect), the photo to the already 
existing DEM. In GIS terminology this process is often referred to as "rubber sheeting" 
(Johnson and Harris 1995). Scanned aerial photos were used to determine western 16 
juniper density. Information derived from this process could contain error resulting 
from spatial distortion, minimal contrast differences in tree canopy shadows, and like-
colored features on the photo. 
Topographical information obtained for the study consists of aspect, slope, and 
elevation. Comparison of different topographic features was accomplished by classifying 
features into different categories. Five separate categories were used to classify aspect; 
north, south, east, west and level. The "level" classification considered those areas 
where slope is indistinguishable, such as in ponded areas and hill-tops. These five 
aspects were segregated and compared in the two study areas (Figure 5). Slope was 
also masked, compared and classified into six categories (0-20%, 20-40%, 40-60%, 60­
80%, 80-100% and 100%+). 17 
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SOILS CLASSIFICATION 
Soil associations were described in conjunction with Bureau of Land 
Management soil scientist, Larry Thomas (Appendix A). There have been no soil studies 
done in this specific area, thus it was necessary to utilize reconnaissance and the agency's 
soils expert as the primary means of information collection. The study area was hand-
mapped utilizing ground reconnaissance and aerial photos. The results of the mapping 
process were transferred into GIS to compare soil types between the two study areas. 
VEGETATION TRANSECTS 
Vegetation measurements were obtained using standard methods, specifically, the 
line-intercept method (Pieper 1973). Sites were stratified by slope and aspect (north, 
south, east and west). Samples were randomly taken within the two strata (Appendix C7 
and C8).  Transects (30 meters in length) were established perpendicular to the slope 
with permanent markers. 
Percent cover was determined using basal cover for perennial and annual grasses, 
and foliar cover for forbs, shrubs, and trees. Bare soil was reported in terms of bare 
surface soil. Litter measurements included moss, needles and woody material greater 
than 2 centimeters in diameter. Rock measurements were limited to rocks equal to or 
greater than 13 centimeters at the point of tape intercept (Appendix D). Species 
diversity was accomplished using ocular reconnaissance. Western juniper frequency and 
stand density measurements were obtained using aerial photos in conjunction with GIS. 19 
CHANNEL CROSS-SECTIONS 
The intent of the cross-sectional plot (Figure 6) was to provide a morphological 
description of the primary channels, and a means of estimating water flow at 30 meter 
intervals along each channel by using the estimated active channel area. The 
morphological description is in place and provides an opportunity for comparison of 
channel structure changes on a biennial basis. Using cross-section measurements to 
estimate discharge requires actual channel flow measurements at the location of the 
flume. The flume discharge measurements can be used in conjunction with estimated 
active channel area to extrapolate flow at the point of the cross-sectional plot. Since 
flow at the flume level was only obtained from Mays study area, this sort of 
extrapolation was not accomplished during the 1994-95 season. 
Cross-sectional plots (25 per study area) were installed in the primary channels at 
30 meter increments starting at a random point above the flume locations (Appendix Cl 
and C2). Permanent stakes marked both sides of the channel for location of each cross-
section. A stationary steel tube (25 mm2) was used to measure relative width and depth 
of the channel at 100 millimeter increments, between the stakes (Appendix E). Pieces of 
1.22-meter and 2.44-meter angled steel were used in conjunction with a carpenter's level 
to level the cross-tubing (and stakes) and provide a right angle for vertical 
measurements. The apparent location of the active channel in each cross section was 
recorded. Photos were taken both downstream and upstream at each plot. Channel 
gradient was recorded between each cross-sectional plot utilizing a clinometer. 2 0
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Figure 6.  Diagram of cross-section plot layout. 
CHANNEL FLOW MEASUREMENTS 
A 3,0 H-Flume (Appendix F) was placed in the lower end of each study area to 
obtain an estimate of the total volume of stream flow per watershed. Location of the 
prefabricated flumes was dependent on channel morphology and accessibility. A 
fabricated steel approach section was attached to the upper end of each flume. A flow 
meter (pressure transducer) and data logger were used to record and store flow 
measurements. Specific input on flumes and dataloggers was obtained from Robert 
Brown (Intermountain Research Station), Clyde Best (Campbell Scientific) and Alan 
Belyea (Plastifab Inc.). 
Flow measurements were taken starting in January 1995. The winter runoff 
period served primarily as a calibration period to trouble-shoot potential problems of the 
flume system. This precipitation period also provided sufficient data to assist in 
determining the type of data collection program necessary for functional and efficient 21 
datalogger output. Although both measuring devices were in place by mid-February of 
1995, flow only occurred in Mays study area. The Mays flume and datalogger recorded 
flow during late winter, spring and summer periods (Appendices H and I). 
FLUME SETUP AND LAYOUT 
Channel Reconnaissance. 
The first step in the flume placement and selection was the reconnaissance of the 
area to be evaluated. This included selection of channel locations having low (2-4%) 
gradients, good access, and appropriate channel geometry. Flume placement was also 
critical in that study area size was dependant on the flume location. 
Proper channel gradient is essential for maintaining accuracy of flume 
measurements (Grant 1992). For every one percent increase in slope greater than 2 
percent gradient, there is a relative loss of accuracy of up to 5 percent in the flow 
measurement. 
Proper channel geometry was emphasized in order to allow for ease of flume 
placement and greater flume stability. Flumes and channels were matched according to 
depth and width, since poor fitting requires excess soil removal and/or fill, and can make 
the flume vulnerable to washouts. 
Flume Selection 
Factors considered in selection of flume type included channel gradient, potential 
channel sediment load, expected duration and intensity of flows and duration of the 
study. Channel gradient can influence the degree of measuring device accuracy. Flumes 22 
tend to provide increased accuracy at higher gradients (Grant 1992), whereas weirs 
provide greater accuracy at low flows, but accuracy is lessened as flows increase. 
Sediment delivery is an important factor in flume selection. A flume that fills 
with sediment will not provide accurate measurements. Flumes are constructed with a 
flat bottom that increases sediment flushing efficiency, whereas, weirs rely on an 
upstream stilling pond for measurements. Stilling ponds can fill in quickly when exposed 
to high sediment loads and provide little if any flushing action (Grant 1992). 
Projected intensity and duration of flow influences the size of the measuring 
device selected. Smaller flumes can provide a high degree of accuracy at low flows but 
can be washed out during high flow events. Oversized flumes have good accuracy for 
high intensity events, but have low accuracy at lower intensity flows (Grant 1992). 
Given the above, the 3,0 H-flume was selected. This style and size of flume 
allowed for measurements at very low flows such as 0.028 liters per second, as well as 
more intense flows of up to 566 liters per second. It also provided for higher accuracy 
associated with weirs, as well as the sediment flushing capability of the traditional flume 
(Grant 1992). The fiberglass construction of the H-flume provided durability, increased 
longevity and ease of placement. 
Flume-approach 
The flume-approach produced a calming effect on the water before it reached the 
flume. This approach had a diameter (1.22 meters) and height (1.07 meters) equal to 
that of the flume (Appendix F). A minimum length of 2.74 meters was established to 
decrease the potential for error that could occur as a result of excessive turbulence. 23 
Both approaches were custom-fabricated from 16 gauge galvanized steel. This 
proved both cost effective and provided for ease of installation and the structural 
integrity necessary for a long-term study. Other approach materials considered included 
concrete, marine-grade plywood, natural materials (soil), and prefabricated fiberglass. 
These alternative materials were cost-prohibitive, lacked ease of installation or long-term 
structural integrity. 
Datalogger and Flow Measuring Device 
The two data loggers (Campbell Scientific CR10's) were used in conjunction with 
the flume apparatus. The following were considered in choosing the data loggers. 
-Ease of use.
 
-Proficiency of product.
 
-Adaptability to multiple measurement devices.
 
-Durability.
 
-Cost of product and accessories.
 
-Customer support.
 
-Product warranty.
 
The CR10's best met the above criteria. The Campbell Scientific's PC208c 
software was used for data management of the CR10's. This software allowed for user 
friendly programming and data collection (Appendix G). This program was used to 
collect temporary flow measurements every 10 seconds. After a 10-minute interval, a 
minimum, maximum, and average flow measurement were sent to final data storage if 
head equaled or exceeded the set parameter of 0.05 inches (1.27 millimeter). This 
limited the collection of "zero" data readings that can fill a database rather quickly. Time 24 
of day, Julian day, and year were recorded as well as a 24 hour average, minimum and 
maximum flow measurement (Appendix H). 
A Druck' pressure transducer (Appendix H) was used to obtain the actual flow 
measurements. This transducer provided differences in pressure corresponding to 
different amounts of flow. The pressure transducer also requires placement in a stilling 
well (Appendix J). 
The stilling well was attached to the main flow channel by a small inlet pipe. Its 
purpose was to buffer the measuring device from data surges that can be caused by wind, 
or high velocity flows (Grant 1992). The stilling wells consisted of a vertical piece of 
PVC pipe (15.2 centimeter diameter by 122 centimeter deep) as the chamber, and a 3.8 
centimeter inlet pipe, located near the flume throat. The stilling well was filled with a 
biodegradable anti-freeze, mineral oil, and water mixture. The anti-freeze and mineral oil 
were necessary to prevent freezing and evaporation. 
The pressure transducer was immersed in the liquid 61 centimeters below the 
water line equal to the flume floor, and 31 centimeters from the stilling well bottom. The 
transducer was positioned in the stilling well off the well bottom to avoid sediment 
accumulation, and deep enough in the well to buffer any noise (waves) that might have 
occurred during high flows. A 15-centimeter deep sediment catch was installed in the 
inlet line for sediment clearing and flushing. The inlet hole in the flume body was 
covered with wire screen (0.6 centimeter mesh) to prevent passage of large material into 
the stilling well. 25 
PRECIPITATION MEASUREMENT 
Precipitation was measured in both study areas. A Belfort Instrument Company 
"Universal Rain Gage" was placed in the vicinity of each flume at similar elevations to 
measure precipitation volume, intensity and frequency. Measurements were collected to 
an accuracy of 1/20th of an inch (approximately 1 millimeter) at six-hour intervals for 
30-day periods. Gage data was analyzed for each storm that occurred during spring 
through the fall rainy season, including the localized summer storms (Appendix K). 
Winter season precipitation was not measured because winter storms are generally 
uniform, and snow measurements can confound precipitation estimates. Annual average 
precipitation data was obtained from the Oregon Climate Service, Oregon State 
University. 
SEDIMENTATION PLOTS 
Sedimentation plots were used to determine annual or semi-annual active, sub-
basin level erosional processes. Sampling was limited to those sub-watersheds having 
existing rills that exhibited evidence of surface flow from the hillslope to the main 
channel. 
Twelve sub-watershed were selected in each study area for sedimentation 
measurements (Appendix C5 and C6). Three sedimentation rods were placed in each 
sub-watershed using a systematic, randomized approach. The first stake was randomly 
placed between zero and ten meters from the channel edge or adjacent trail or road. 
Subsequent rods were placed at 20-meter intervals upslope. Blocking was done by 
slope position with study area being the treatment. There were 12 repetitions within 26 
each watershed. For the purposes of this analysis sediment is defined as the erosion or 
deposition of soil. Soil movement is defined as the absolute values of both removal and 
deposition of soil. Three categories were analyzed, relative to the distance from the 
main channel bank: 1) 0-10 meters, 2) 10-30 meters, and 3) 30-50 meters. 
Sub-watershed measurements included: Aspect; Slope percentage between each 
rod; upslope and downslope rod heights; and distance to the first rod from the channel 
(Appendix K). Photos were taken of the bottoms at each sub-watershed in an upslope 
direction. Measurements were taken both pre-summer and post-summer, and segregated 
in order to account for the warm season storm season. 
Sedimentation plots consisted of angle iron stakes buried, with the inside of the 
angle facing downslope to minimize capture of debris (Figure 7). In order to account for 
upslope debris capture, measurements were taken (at the stake location) from the stake 
top to the soil surface on both the upslope and the downslope side and averaged. 
Measurements were taken in July and September and differenced to obtain the 
comparitive erosiveness of two study areas based on the warm season storm events. 27 
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Figure 7.  Diagram of sedimentation rod. 
STATISTICAL ANALYSIS 
Vegetation 
Variables describing percent cover were analyzed using the analysis of variance 
procedures of the Statistical Analysis System (SAS 1985). Differences among study 
areas and aspects were identified using a least significant difference (LSD) approach for 
mean comparisons, but only when significance was indicated by analysis of variance 
(Steel and Torrie 1980), see Appendix M-1. A probability level of 95% was used to 
assess differences among study areas and aspects. 28 
Erosional Processes 
SAS analyses of variance procedures were used to describe erosional processes 
of sediment (erosion and scour) and soil movement, segregated by study area and slope 
position. Differences among study areas and slope positions were analyzed using a LSD 
approach for mean comparisons, when significant differences were indicated in the 
ANOVA (Steel and Torrie 1980), see Appendix M-2. A probability level of 95% was 
used to assess the differences. 29 
RESULTS
 
VEGETATION 
Partial results of the analysis of variance of variables influencing canopy cover are 
shown in Table 1. Blocking was done by aspect, with the two study areas serving as 
treatments. There were two replications per treatment. 
Evidence was found that aspect affects forb species, perennial grass and rock 
cover (p-value of 0.005, 0.09 and 0.045 respectively). This effect was not observed for 
tree, live shrub, dead shrub, annual grass, litter and or bare soil. There were dead shrub 
cover differences between study areas (p-value of 0.053). 
Table 1.	  Significant P-values from ANOVA for variables describing influence of 
watersheds and aspect on percent cover. 
Watersheds  Aspect 
Perennial Grass  0.145  0.097** 
Bare Soil  0.585  0.586 
Litter  0.962  0.817 
Live Shrub  0.591  0.174 
Dead Shrub  0.053*  0.354 
Tree  0.748  0.443 
Annual Grass  0.391  0.500 
Rock  0.182  0.045* 
Forb  1.000  0.005* 
* shows significant difference at Alpha = 0.05 
** shows significant difference at Alpha = 0.10 
Mean value comparison that perennial grass cover is greater on north-facing than on 
south-facing aspects (Table 2). 30 
Table 2.	  Mean values of percent cover perennial grass based on aspects of 
combined study areas. 
Aspect	  Mean 
North	  22.0a 
West	  19.5ab 
East	  15.0ab 
South	  9.0b 
* means with the same letter are not significantly different 
Results showed significant forb component differences among aspects. Average 
forb component cover on the north facing aspect was significantly greater than on other 
aspects (Table 3), and west aspect percent cover was significantly greater than the south 
aspect percent cover. Overall comparison of percent cover measurements displayed in 
Appendix M. 
Table 3.	  Mean percent cover of forb component based on aspect of combined 
study areas. 
Aspect	  Mean 
North  7.0 a 
West  3.5 b 
East  2.0 be 
South  0.5 c 
* means with the same number are not significantly different 
Estimated frequency of western juniper was 45 percent on Jensen (135 out of 
303 sampling points) and 41 percent on Mays study area (197 out of 483 sampling 
points). Juniper density was estimated to be 743 trees/ha and 680 trees/ha in Jensen and 31 
Mays study areas respectively. Juniper density was observed to be greatest in the 
drainage bottoms and lower slope positions. 
EROSIONAL PROCESSES 
Partial results of the erosion process analyses of variance of variables are shown 
in Table 4. This comparison is based on differences in readings taken before and after 
the warm season thunderstorms. There was no evidence to support a difference in soil 
movement resulting from slope position, but there was evidence supporting a difference 
in soil movement based on study areas (p-value = 0.046). 
Table 4.	  Significant P-values from ANOVA for variables describing watershed and 
slope position influence on erosional processes. 
Watershed  Slope Position 
Sediment  0.123  0.7578 
Soil Mvmt.  0.046*  0.734 
* shows significant difference at Alpha = 0.05 
Mean value comparisons of soil movement (Appendix 0) demonstrates that 
Mays study area had a greater amount of soil movement occurring than did Jensen study 
area (1.9 and 0.7 centimeters respectively). 32 
TOPOGRAPHY 
Table 5 shows the high degree of similarity of the two study areas in percent 
slope. 
Table 5.	  Area in hectares of 6 categories of percent slope of Mays and Jensen 
study areas. 
Percent slope  Jensen  Mays 
0-20  5.4  5.6 
20-40  12.6  16.3 
40-60  24.0  30.7 
60-80  26.4  25.5 
80-100  19.1  17.4 
100+  18.6  18.2 
Aspect was similar in the two study areas (Table 6). Mays study area had 
approximately 10 hectares more of south-facing aspect than Jensen study area, while 
Jensen study area has 13 more hectares of east-facing aspects. These differences are 
compensated for in that both the south and the east-facing aspects demonstrated similar 
characteristic of dryer, harsher, and more extreme sites. 
Table 6.	  Area in hectares of Aspects of Jensen and Mays study areas. 
Aspect	  Jensen  Mays 
North  39.9  41.7 
East  36.2  23.3 
South  4.9  13.9 
West  23.5  33.6 33 
SOILS 
Descriptive soils classification (Appendix A) demonstrated there to be four primary soil 
series within the study areas (Table 7). 
Table 7.  Soil series and associated area in hectares by study area. 
Soil series  Jensen  Mays 
Westbutte  28  57
 
Sirnaton  22  4
 
Madeline  51  23
 
Embal  0  1
 
The low amount of the Embal series (riparian soil) within the two study areas may be 
due to the location of the study areas in the upper portion of the watersheds. The 
increased area represented by the Westbutte series in Mays study area may also explain 
the increase in soil movement within this study area. Westbutte series soils are 
characterized as highly erosive 
PRECIPITATION 
The precipitation measurements obtained near the flume locations of both study 
areas showed similar results. Under high intensity, short duration thunderstorms, 
precipitation intensities were similar (Appendix P). 34 
DISCUSSION
 
VEGETATION 
Results from vegetation plots, GIS analysis and general ground reconnaissance, 
indicate that Mays and Jensen study areas are similar in percent cover of vegetation and 
percent cover of bare soil. Results also demonstrated that stratification by aspect 
provided the expected percent cover differences between the north and south aspects. 
The three most important variables (perennial grass, bare soil, and tree percent cover) 
showed similar patterns between the two study areas. These data provide the ability to 
capture any changes that could take place in bare soil changes that might follow a 
vegetation conversion from juniper to herbaceous component dominance. 
HYDROLOGY 
The winter/spring flow of 1995 lasted from early January through mid-May. It 
averaged approximately 0.99 liters per second, with a maximum flow of 17.56 liters per 
second. In 1995, mid-July summer flow occurred once (107.62 liters per second) with 
the duration of flow unknown due to data logger downtime. 
Winter period flow generally originated between 5 and 200 meters above the 
flume location, and appeared to originate as seepage from channel bottoms rather than 
overland flow from channel banks.  Jensen study area experienced no flume flow but 
did experience spring runoff upstream from the flume. This flow started approximately 
700 meters upstream from the flume,but dropped below the channel bottom between 500 
and 600 meters above the flume. The flow resurfaced downstream and continued for 20­
50 meters. Flow was evident at the flume location during the 1994 spring runoff period. 35 
This year to year variation in flow regime in Jensen study area, may be a function of soil 
moisture recharge. 
Fall/winter precipitation (1993), may have occurred when soils were not frozen. 
If the soils are at water holding capacity prior to the winter snow-pack development, 
spring runoff should have more chance of occurring as overland flow. If this theory is 
correct and a snowpack develops during the 1995/1996 winter, the 1996 spring runoff 
should produce overland flow in Jensen study area. 
EROSIONAL PROCESSES 
Results from sediment data analysis revealed that overland flow and soil 
movement after summer storm events is moderate. High-volume, short-duration 
discharges were observed in the Mays study area flume. Further indicators of soil 
movement were the difference in measurements obtained from the sedimentation rods, 
and the obvious soil displacement that occurred in the channel bottoms. Sedimentation 
data show that hillslopes appear to be prone to soil displacement, and that soil tends to 
move into the main channel rather than be deposited on lower slopes. 
The data suggests that spring runoff may also play a critical role in soil 
displacement. Spring runoff may be limited more to the displacement within the sub-
drainages rather than from the sub-drainages into the main channel. The 1995 
observations of sub-drainage rills and main channels following spring runoff provided 
little evidence of any substantial soil displacement. 36 
FUTURE NEEDS 
Every study should provide insights into protocol improvement for future studies. 
This study is suited for this task, since it was conducted at the initiation ofa 7-10 year 
study, and there is sufficient time to implement changes in procedure prior to the 
conclusion of the research. In order to better understand the purpose of the suggested 
changes, it is necessary to identify the goals of the long-term study. 
The long-term goal is to provide a documented study using paired watersheds to 
determine what effect western juniper has on streamflow quantity and water quality. The 
following objectives are included within this goal: 
1.	  Determine western juniper encroachment effects on sediment yield and 
water quality. 
2.	  Determine western juniper encroachment effect on water yield. 
3.	  Determine results of vegetation conversion following juniper treatment. 
4.	  To construct watershed management models for western juniper 
dominated systems relative to sediment production, water yield and 
vegetation conversion. 
Aerial Photography 
Low-level aerial photography is becoming a more traditional analysis tool. 
Large-scale studies such as watershed and landscape analysis are well suited for this type 
of tool. 
During the early phase of this study, low-level aerial photography was attempted. 
The attempt took place using a helium-filled blimp (4.9 meters in length), with cameras 
mounted in the gondola. Erratic winds and complex terrain prevented the blimp from 37 
maintaining uniform altitudes and directional control. Although not practical at the 
watershed scale, the blimp could be used on a plot-by-plot basis ifmore soil and 
vegetation cover information is required. Low-level aerial photos could also be analyzed 
to quantify the pre-treatment and post-treatment distribution of bare soil cover. Aerial 
photograph may assist in determining the degree that western juniper encroachment 
influences bare soil distribution and how this correlates with stream flow quantity (and 
water quality). 
A more suitable low-level photography tool might be small aircraft such as an 
ultralight. Ultralights have a greater capacity for maneuvering under less desirable 
conditions, and have the capability to provide low-level videography, which could 
provide some very useful long-term information. It is recommended that at least one set 
of low-level flight photos be obtained both before and after juniper treatment of the 
study areas. 
Vegetation 
Stratification and representation of the vegetation transectswas mentioned earlier 
in the discussion section. If a different experimental design is considered the following 
may be appropriate: 
1)  Better distribute the transects across the entire range of slopes rather than 
limiting to 30 percent or less. 
2)  Increase the number of transects while decreasing the length of each transect. 
3)  Use low level aerial photos on 10 meter2 plots and determine percent cover for 
the herbaceous and bare soil component similar to that of the western juniper 
component using GIS. 38 
Hydrology 
Measurement of flow at different lengths of the channel appears to be a essential 
component for this type of study. Since flow occurs from several origins and within 
different reaches of the study area channels, there should be some means of accounting 
for this water movement. Measurement of subsurface flow may provide the necessary 
insight into this concern. 
Well or piezometer transects placed just above and below the flume may provide 
additional information. They should be buried to a level equal to the first nonpermeable 
layer. The interval between the wells should logically be 5-10 meters or greater to 
account for the inherent variation in the geology of the study area. Well-monitoring 
should occur primarily during the spring runoff, and secondarily during intense 
thunderstorms. 
Surface flow should be measured at a location other than the bottom end of a 
study area. Instrumentation of the upper channel needs to be cost effective yet still 
produce credible data. One method to meet this need may be to fabricate a rudimentary 
weir or flume at equal distances upstream from existing flumes. The measuring device 
would consist of a staff gauge that would yield relatively accurate and discrete 
measurements. Discharge measurements could than be correlated with appropriate area 
of input and compared between the two study areas. If the stream channels yield surface 
flow at different points along the stream they can still provide useful comparable 
relationships. 39 
Erosional Processes 
Spring runoff is influenced by surface soil temperature and moisture content 
(Satterlund and Adams 1992). Low soil temperatures and high soil moisture contents 
combined can produce impermeable frozen soil layers that decrease infiltration, and 
increase potential for overland flow (Satterlund and Adams 1992). In order to account 
for this possibility, soil temperature should be a measured parameter in future studies. 
HOBO' miniature data loggers placed at north and south aspects in paired watersheds 
would provide some insight concerning how soil temperatures affect overland flow 
relationships. 
Increasing the number of sedimentation plots would help better analyze large 
scale erosional processes; going from 3 per sub-watershed to 6 per sub-watershed would 
provide very solid data. This study's comparisons between different slope levels was 
limited to the lower 50 meters of slope. With 6 slope positions under instrumentation, 
analysis could be accomplished up to 110 meters from the main channel. The result 
would be multiple plots being upslope from the head of the rill or channel. Plot location 
and placement would be more difficult, but would prove to be more useful in quantifying 
erosion processes. Increasing the number of plots to more than 6 per sub-watershed (72 
per study area) is not recommended, since the plot numbers need to remain low enough 
to be measured in a short period of time. 40 
CONCLUSION 
The data collected and analyzed from Jensen and Mays study areas demonstrated 
them to be very similar in certain ways. The study areas differ in size by only 7 hectares, 
and are within 100 feet average elevation from one another. Characteristics such as 
percent cover of vegetation and soil, and hillslope erosional processes also appear to 
have no distinguishable differences. 
Channel flow measurements exhibited the greatest difference between thetwo 
study areas. During 1995, flow was present at the flume in Mays study area throughout 
the spring runoff period as well as during a major summer thunderstorm. Flow occurred 
in Jensen study area but did not persist as overland flow far enough down the channel to 
provide flow in the flume.  Precipitation frequency, intensity, and duration appear similar 
between the two study areas accounting for the input. However, it appears that 
subsurface flow may play a critical role in the understanding of the large scale hydrologic 
interactions. Although during 1994 there was evidence of active channel flow in Jensen 
study area throughout the channel length, at this point it is unknown what conditions are 
necessary to create this effect. 
Statistical analysis demonstrated that percent cover was consistent between the 
two study areas. Analysis also showed that the two study area do not differ significantly 
relative to hillslope erosional processes. Descriptive analysis showed area of percent 
slope, area of soil types, aspects and percent cover of juniper to be similar between the 
two study areas. 41 
The south aspect was estimated to account for greater land area in Mays than Jensen, 
which may be due to the greater portion of east aspect representation in Jensen study 
area. Although current data and analysis show the Jensen and Mays study areas to be 
similar, results dependant on time and climatic events will provide a more accurate 
description and analyis. 42 
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Appendix B.  Partial list of plant species found on study site. 
Perennial Grasses 
Agropyron spicatum 
Elymus Glaucus 
var glaucus 
Festuca idahoensis 
Koeleria cristata 
Oryzopsis hymenoides 
Poa ampla 
Poa sandbergii 
Polypogon monspeliensis 
Sitanion hystrix 
Stipa comata 
Stipa occidentalis 
Sedge-Rush 
Carex geyeri 
Carex fracta 
Annual Grasses 
Bromus tectorum 
Perennial Forbs 
Achillea millefolium 
Antennara stenophylla 
Arenaria Frankinii 
Balzamorhiza sagittata 
Calcohortus macrocarpus 
Castilleja spp. 
Chaenactis douglasii 
Erigeron linearis 
Eriogonum angustzfolium 
Eriogonum compositum 
Eriogonum umbellatum 
var. umbellatum 
bearded blubunch wheatgrass 
blue wildrye 
Idaho fescue 
prairie junegrass 
indian ricegrass 
big bluegrass 
sandberg bluegrass 
rabbitfoot grass 
bottlebrush squirreltail 
needle-and-thread 
western needlegrass (columbiana) 
elk sedge 
cheatgrass brome 
common yarrow 
pussy toes 
Sandwort 
arrowleaf balsamroot 
sagebrush mariposa 
paintbrush 
Douglas c./False yarrow 
lineleaf fleabane (yellow) 
wyeth's buckwheat 
northern buckwheat 
sulpher buckwheat 49 
Appendix B. Continued 
Gilia aggregata 
var aggregata 
Geum trifolium 
Lithospermum ruderale 
Lupinus 
Penstemon eriantherus 
Phacelia hastata 
Salvia dorrii 
Senecio integerrimus 
Biennial Forbs 
Tragopogan Dubius 
Potentilla biennis 
Annual Forbs 
Collinsia grandoflora 
Collomia grandiflora 
Cordylanthus ramosus 
Epilobium spp. 
Erysimum occidentale 
Lygodesmia juncea 
Mimulus breweri 
Shrubs and Trees 
Amelenchiar alnefolia 
Artemesia ludoviciana 
Artemesia tridenta 
ssp. tridentata 
ssp. uryomingensis 
ssp. vaseyana 
Atriplex spinosa 
Cercocarpus ledifolius 
Chrysothamnus nauseosus 
Chrysothamnus viscidiflorus 
Holodiscus dumosus 
Juniperus occidentalis 
Pinus ponderosa 
skyrocket scarlet gilia 
prairie star 
Stoneseed 
fuzzy tongue 
silverleaf phacelia 
greyball sage 
western groundsel 
yellow salsify 
biennial potentilla 
pagoda plant 
bigflower gilia 
bushy birdbeak 
pale wallflower 
rush skeletonweed 
crimson monkeyflower 
pacific serviceberry 
prairie sage 
basin big sagebrush 
Wyoming big sagebrush 
mountain big sagebrush 
curlleaf mountain mahogany 
gray rabbitbrush 
green rabbit brush 
little oceanspray 
western juniper 
ponderosa pine 50 
Appendix B. Continued 
Purshia tridentata  bitterbrush 
Ribes cereum  wax current 
Sambucus rasmosis  elderberry 
Symphorycarpus albus  snowberry 
Tetradymia canescens  gray spineless horsebrush 51 
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Appendix C-1.  Map of Jensen watershed flume location. 52 
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Appendix C-2.  Map of Mays watershed flume location. 53 
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Appendix C-3.  Map of Jensen watershed cross-section plot locations. 54 
GPS Determined 
+ Cross Section Locations 
0.25 miles
 
iiiiiiM1111111111211MMT====
 
0.5 kilometer 
Approximate Stream Channel 
(digitized from 7.5 minute quadrangle) 
Appendix C-4.  Map of Mays watershed cross-section plot locations. 55 
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Appendix C-8.  Map of Mays watershed vegetation plot locations. 59 
Appendix D.  Vegetation transect data for transects 1-8 of both Jensen and Mays study 
areas. Measurements displayed in centimeters. 60 
Appendix D-1.  Jensen vegetation transect #1 1995. 
watershed JENSEN 
Veg. Trans. #1 
Aspect  EAST 
Slope  30 
Date  6-27-95 
Recorders fc 
Cover Types 
PER 
GRASS 
BARE 
SOIL 
LITTER  FORBS  FORBS 
(PEREN) (ANNUAL) 
SHRUBS SHRUBS 
(LIVE)  (DEAD) 
TREE  ANNUAL 
GRASS 
ROCK 
2  10 19  11 3  50  3  195  12 
3  28 8  3  3  15 10 800  9 
10 98 2  7  21 48  9  30  12 
10 6 13 3  2  11 
3 53 5  3 4  13 
3  25 61  2  7 
9  42 4  11 
9  105  58  21 
18  11 34  16 
5  36  33 
45 8  20 
15  21 4 
10 9  22 
12 30  14 
2  41  13 
7  6 19 
6  119  13 
22  29 
5  46 
4  36 
7 5 
3  27 
1  21 
3  16 
4  85 
5  52 
3  15 
11  10 
6  17 
6  48 
9  20 
4 8 
4  17 
36  54 
8  29 
4 6 
2  64 
23  23 
2  10 
15  25 
3  53 
12  3 
3  12 
4  18 
5  92 
13  40 
25  2 
10  32 
2  22 
6  46 
5  23 
4  21 
4 6 
12  13 
14  17 
37  8 
4  11 
17  12 
3  15 
7  42 61 
Appendix D-1.  Continued. 
4 
4 
12 
Total  566 
Percent Cover 
648 
18.87 
1493 
21.60 
21 
49.77 
35 
0.70 
113 
1.17 
28 
3.77 
1025 
0.93 
0 
34.17 
112 
0.00  3.73 
Photo point Azimuths  360 
General Notes: 
Soil Status:  ROCKY,COBBLE TO LARGE GRAVEL CRYPT-CRUST PRESENT-SILT 
Plant Association:  JUOC/ARTR/POSE 
Average tree age and height:  40/20 
Grazed or ungrazed:  GRAZED SOMEWHAT HEAVY 
Species List: 
ABOVE+ACMLASTRAGALUS,ERIOGONUM,LUPINE,FED),SIHY,AGOSERUS,KOPY,LOMATIUMPUTR,PENSTEMON,ERI 
GERON,CRAC, AGSP 
General plot description:
 
60% ARTR MORTALITY,SHALLOW SOILS,ROCKY,POSE PRESENT IN INTERSPACES,FEID PRESENT UNDER JUOC
 
AND ARTR. HUGH FREEZE/THAW/ =ER COMPOSED OF CRYPT-CRUST AND NEEDLE FALL.
 62 
Appendix D-2.  Jensen vegetation transect #2. 
watershed JENSEN  Date  6-27-95 
Veg. Trans. #2  Recorders C,F 
Aspect  WEST 
Slope  13 
Cover Types 
PERENNIAL  BARE LITTER  FORBS FORBS  SHRUBS SHRUBS TREE  ANNUAL  ROCK 
GRASS  SOIL  (PEREN) (ANNUAL)  (LIVE)  (DEAD)  GRASS 
12  19  18  2  3  125  25  2 
29  36  10  18  4  45  19  34 
58  25  8  2  3  10  15  75 
33  49  5  3  35  11 
25  47  8  13  3  38 
25  12  60  3  16  32 
35  16  51  7  24 
29  27  7  4  31 
87  79  14  7  46 
29  33  26  5  6 
28  26  29  2  56 
39  115  17  26 
37  145  41 
43  32  11 
18  124  23 
27  104  22 
44  37  59 
64  53  11 
25  53  16 
59  27 
10  52 
18  27 
5  36 
4 
11 
16 
24 
14 
14 
38 
28 
27 
7 
18 
23 
Total  1003  1174  436  66  10  298  240  25  111  0 
Percent Cover  33.43  39.13  14.53  2.20  0.33  9.93  8.00  0.83  3.70  0.00 
Photo point Azimuths  271 
General Notes: 
Soil Status:  LOAMY/SILT 
Plant Association:  JUOC /ARTR/FEID 
Average tree age and height:  20/10 
Grazed or ungrazed:  LIGHT IF ANY 
Species List:  AGOSERIS,ERIGONUM,KOPY,ERIGERON,ASTER,AGSP,BRTE,ACMI,POSE,LONUPUTR, 
PLOX,PENSTEMON,CHVLCASTELEYA,PHLI 
General plot description: 
NUMEROUS YOUNG JUNIPERS,2' AND LESS,MATURE ARTR STAND 15% MORTALITY,TERRACE HEALTHY 
BUNCHGRASSES ARE VIGOROUS. ANTS ABUNDANT 63 
Appendix D-3.  Jensen vegetation transect #3. 
watershed JENSEN  Date  6-28-95 
Veg. Trans. #3  Recorders C,F 
Aspect  SOUTH 
Slope  25-40 
Cover Types 
PEREN  BARE  =ER FORBS FORBS  SHRUBS SHRUBS TREE ANNUAL  ROCK 
GRASS  SOIL  (PEREN) (ANNUAL)  (LIVE) (DEAD)  GRASS 
6  53  63  12  2  2  700  2  5 
17  36  119  4  107  7 
16  46  45  2  17 
27  26  35  4  7 
17  91  115  4 
19  140  18  2 
11  29  21  6 
18  80  36 
13  46  152 
2  208  86 
22  81  15 
6  169  20 
9  28  24 
18  82  28 
3  26  37 
3  124  13 
6  18  54 
22  16 
14  76 
22  55 
14  41 
2  18 
7  17 
4  132 
3 
24 
7 
7 
Total  339  1638  881  16  2  0  127  700  2  36 
Percent Cover  11.30  54.60  29.37  0.53  0.07  0.00  4.23  23.33  0.07  1.20 
Photo point Azimuths  111 
General Notes: 
Soil Status  GRAVELY,ROCKY WITH FINE SANDS AND SILT, SOME ORGANIC COMPONENT OF JUNIPER 
NEEDLES 
Plant Assoc.  JUOC/ARTR/STOC 
Average tree age and Ht  70/18 
Grazed or ungrazed  UNGRAZED OR LIGHT GRAZING 
Species List 
ABOVE+ CLPU, CRAC, PHLI, AGSP, POSE, SIHY, ERIOGONUM, POLIGONUM, PENSTEMON, KOPY, BRTE, MIMULUS,
 
PUTR
 
General plot description:
 
HARSH,ROCKY SLOPE, PATCHY BUNCHGRASSES,50% ARTR MORTALITY,TRANSECT GOES UP INTO
 
DRAW,BLUEBUNCH IS DOMINANT BUNCHGRASS IN ONE AREA, STIPA IN ANOTHER, STAGNANT, MODERATE
 
VIGOR
 64 
Appendix D-4.  Jensen vegetation transect #4. 
watershed JENSEN  Date  6-28-95 
Veg. Trans. #4  Recorders c,f 
Aspect  NORTH 
Slope  18 
Cover Types 
PEREN  BARE LITTER  FORBS  FORBS  SHRUBS SHRUBS  TREE ANNUAL  ROCK 
GRASS  SOIL  (PEREN) (ANNUAL) (LIVE)  (DEAD)  GRASS 
16  48  6  31  2  18  13  560  5 
13  56  20  2  2  88  10 
4  97  7  20  8  31  14 
16  158  9  5  4  10  4 
11  38  13  20  26  6 
8  69  4  27  12  70 
20  137  11  7  1 
16  113  9  4  74 
5  76  30  23 
2  224  7  15 
6  55  12  19 
39  43  21  9 
2  58  15  14 
13  28  9  9 
10  48  23  19 
7  125  37  24 
9  45  18  12 
9  35  14  11 
9  27  23  8 
9  18  16  41 
10  14  18 
2  8  52 
14  37 
10  29 
5  78 
8  4 
5 
46 
81 
20 
14 
30 
28 
2 
4 
7 
10 
64 
10 
13 
38 
11 
11 
16 
9 
23 
9 
6 
Total  730  1520  522  320  16  185  192  560  0  5 
Percent Cover  24.33  50.67  17.40  10.67  0.53  6.17  6.40  18.67  0.00  0.17 
Photo point Azimuths  96 
General Notes: 
Soil Stains:  SILT/FINE SAND WITH COBBLE TO SMALL BOULDER ROCKS 
Plant Association:  JUOC/ARTR/POSE 
Average tree age and height:  40/20 65 
Appendix D-4. Continued 
Grazed or ungrazed:  SLIGHT 
Species List:  ZIGADENUS,VEN., ERIOGONUM, POLIGONUM, AGSP, ERIGERON, AGOSERIS, 
TETRADEMIA, ACMI, ARAR, SYOR, GETR, KOPY, STIPA, LONU, AMEL, PHLOX 
General plot description: 
TRANSECT LOCATED IN OPENING WITHIN YOUNG JUNIPER STAND,SIGHT IS PATCHY, TERRACED TOPOGRAPHY, 
AGSP AND FEID UNDER ARTR AND JUOC COMMUNITIES,SOIL HAS FROST HEAVING/PEDICELLING APPEARANCE. 66 
Appendix D-5.  Jensen vegetation transect #5. 
watershed JENSEN 
Veg. Trans. #5 
Aspect  NORTH 
Slope 
Cover Types 
PEREN 
GRASS 
29
 
2
 
3
 
2
 
9
 
10
 
7
 
20
 
2
 
3
 
2
 
12
 
49
 
14
 
9
 
28
 
11
 
3
 
7
 
4
 
12
 
30
 
8
 
6
 
12
 
2
 
3
 
5
 
8
 
17
 
5
 
7
 
9
 
6
 
5
 
4
 
5
 
57
 
8
 
75
 
21
 
3
 
14
 
8
 
8
 
12
 
17
 
12
 
18
 
8
 
Total  631
 
Percent Cover
 
Photo point Azimuths 
Date  6-27-95 
Recorders F,C 
BARE LITTER FORBS  FORBS  SHRUBS SHRUBS  TREE  ANNUAL  ROCK
 
SOIL  (PEREN) (ANNUAL) (LIVE)  (DEAD)  GRASS
 
49  10 4  2  54 6  180
 
7  15  8  3 44 11
 
6  13 8  3 70 10
 
7 6 2 5  3
 
22 3 3  40
 
20 21 3  7
 
22  11 2  130
 
8 9 15  27
 
3  12 2  6
 
31 3 8  11
 
11 9 32  5
 
47  59
 
8  20
 
8 7
 
14  109
 
22  16
 
15  20
 
86  8
 
13  17
 
19  30
 
60  38
 
41  44
 
75  26
 
55  90
 
76  88
 
36  3
 
29  6
 
22  14
 
34  6
 
29  15
 
15  40
 
40
 
27
 
11
 
28
 
4
 
30
 
36
 
27
 
21
 
24
 
106
 
41
 
38
 
890  1201  87  13  168  256  180  0  0
 
21.03  29.67  40.03  2.90  0.43  5.60  8.53  6.00  0.00  0.00 
General Notes: 
Soil Status:  GRAVELY 
Plant Association:  JUOC/ARTR  R/AGSP 67 
Appendix D-5.  Continued. 
Average tree age and height:  60/25+ 
Grazed or ungrazed:  LIGHTLY RAZED GRAZED 
Species List:  ABOVE+ ACMI, LUPINUS, RICE, CHVL ASTRAGALUS, SAME SUNFLOWER GENUS' AS 
BEFORE, POAM, POSE , FEID, BRTE, ERIOGONUM, KOPY,
 
General plot description:
 
RELATIVELY WELL ESTABLISHED AGSP COMMUNITY,MODERATE VIGOR, SOIL DEPOSITION FROM
 
UPSLOPE,LOWLAND NEAR RIPARIAN, 10% MORT. IN ARTR. BRTE EST. BUT MINOR COMPONENT IN OPEN AREAS. 68 
Appendix D-6.  Jensen vegetation transect #6. 
watershed JENSEN  Date  6-28-95 
Veg. Trans. #6  Recorders C,F 
Aspect  East 
Slope  17 
Cover Types 
PEREN  BARE LITTER FORBS  FORBS  SHRUBS SHRUBS  TREE  ANNUAL  ROCK 
GRASS  SOIL  ( PEREN) (ANNUAL) (LIVE)  (DEAD)  GRASS 
15  109  45  6  2  10  38  15 
19  26  14  2  2  2  2  510 
18  53  6  8  1  5  42 
9  27  39  2  31  12 
21  254  36  7  105  35 
23  91  65  6  45 
5  47  29  5  2 
8  67  67  10 
6  79  89  4 
9  306  46  1 
12  139  68  6 
4  43  36  2 
5  23  48 
4  14  108 
6  45  68 
14  89 
9  88 
35  166 
23  63 
16 
9 
15 
9 
27 
3 
4 
3 
11 
3 
10 
15 
8 
3 
12 
5 
15 
2 
Total  415  1323  1170  59  5  153  176  525  0  0 
Percent Cover  13.83  44.10  39.00  1.97  0.17  5.10  5.87  17.50  0.00  0.00 
Photo point Azimuths  193 
General Notes: 
Soil Status:  SOME CLAY PRESENT,YELLOWISH TINT,OTHER FINE SILT/SAND 
Plant Association:  JUOC/ARTR/AGSP 
Average tree age and height:  40-50/15-20 
Grazed or ungrazed:  MODERATELY GRAZED 
Species List:  ABOVE+STIPA, POSE, LUPINUS SPP. CHNA, SYOR, PHLI, ASTER, ERIOGONUM,
 
ERIGERON, SIHY, ZIVE, SALSIFY,
 
General plot description:
 
INVADING JUNIPER STAND, WITH STRONG ARTR COMPONENT 10% MORT., YOUNG JUNIPERESTABLISHING IN
 
INTERSPACES, OW GRASS VIGOR
 69 
Appendix D-7.  Jensen vegetation transect #7. 
watershed JENSEN 
Veg. Trans. #7 
Aspect  WEST 
Slope  26 
Cover Types 
PEREN 
GRASS 
18 
69 
10 
18 
15 
16 
17 
9 
31 
32 
25 
17 
3 
Total  280 
Percent Cover 
Photo point Azimuths 
General Notes: 
Soil Status: 
Plant Association: 
SOIL 
32 
54 
246 
22 
94 
41 
570 
255 
99 
83 
115 
43 
1654 
9.33 
Average tree age and height: 
Grazed or ungrazed: 
Species List: 
Date  6-28 
Recorders C,F 
BARE LT1 UR FORBS  FORBS  SHRUBS SHRUBS  TREE  ANNUAL  ROCK 
70 
45 
32 
113 
39 
41 
155 
65 
63 
30 
14 
28 
3 
698 
55.13 
(PEREN) (ANNUAL) (LIVE) 
6  6  55 
9  26 
10  39 
7 
3 
11 
19 
28 
16 
26 
18 
153  6  120 
23.27  5.10  0.20 
(DEAD) 
45 
43 
7 
44 
110 
48 
41 
7 
345 
4.00 
70 
740 
810 
11.50 
GRASS 
0 
27.00 
12 
12 
0.00  0.40 
202 
SLIGHTLY GRAVELY, 
JUOC/ARTR/AGSP 
60/25 
LIGHTLY GRAZED 
CHVI, FEID, PHLOX, ERIGERON, CHNA, ERIOGONUM, STIPA, POSE, SIHY, LONU, POLIGONUM, 
PENSTENMON, CASTELEYA, SYOR, LIRU, PUTR, PHIL ASTER, RIBES CEREUM, AGOSERIS, KOPY, MICU, CRAC 
General plot description: 
DENSE ARTR STAND,15% MORTALITY,TRAN. IS IN NEAR PROXIMITY TO OLD GROWTH STAND HEALTHY 
COMPONENT OF BUNCHGRASSES WITH MODERATE VIGOR,DOMINATING UNDER JUOC. 70 
Appendix D-8.  Jensen vegetation transect #8. 
watershed JENSEN  Date  6-28 
Veg. Trans. #8  Recorders c,f 
Aspect  south  tan az. 298 
Slope  17 
Cover Types 
PEREN  BARE LITTER  FORBS  FORBS  SHRUBS SHRUBS  TREE ANNUAL  ROCK 
GRASS  SOIL  (PEREN) (ANNUAL)  (LIVE) (DEAD)  GRASS 
22  18  2  32  78  7 
21  21  17  78  950 
11  116  11  20  390 
21  159  64  34 
26  104  13  47 
17  117  33  15 
10  43  35 
27  31  67 
6  25  191 
79  90  42 
59  73  87 
146  131  68 
29  160  119 
36  148  47 
48  127  129 
7  5  18 
22  90 
60  16 
Total  565  1450  1049  0  0  0  226  1418  0  7 
Percent cover  18.83  48.33  34.97  0.00  0.00  0.00  7.53  47.27  0.00  0.23 
Photo point Azimuths 
General Notes: 
Soil Status:  gravely soils, 
Plant Association:  juoc/artr/feid  stipa 
Average tree age and height:  70/20 
Grazed or ungrazed:  ungrazed 
Species List:  feid, ghli, micu,s tips, sihy, agsp, brte,syor, kopy, pose, artr, juoc 
General plot description: 
high density juniper, 30% artr mort., bunchgrasses present in moderate density, low vigor.numerous juoc established in interspaces of 
older juniper. 71 
Appendix D-9.  Mays vegetation transect #1. 
Watershed MAYS 
Veg. Trans, #1 
Aspect  SOUTH 
Slope  19 
Date  6/20/95 
Recorders Fisher /Cornwell 
Cover Types 
PEREN 
GRASS 
12 
15 
2 
3 
6 
5 
24 
12 
2 
4 
2 
Total  87 
Percent cover 
BARE 
SOIL 
60 
90 
7 
54 
160 
11 
61 
201 
80 
97 
95 
192 
179 
65 
80 
82 
1514 
2.90 
=ER FORBS  FORBS  SHRUBS SHRUBS 
(PEREN) (ANNUAL) (LIVE)  (DEAD) 
320  3  3  42  30 
103  1  2  2 
40  24  10 
43  15 
20 
63 
243 
3 
47 
53 
290 
96 
28 
91 
1440  3  28  69  32 
50.47  48.00  0.10  0.93  2.30 
TREE ANNUAL 
GRASS 
570 
620 
490 
1680  0 
1.07  56.00 
ROCK 
0 
0.00  0.00 
Photo point Azimuths  312  132 
General Notes: 
Soil Status:  gravelly cobble 
Plant Association:  Juniperus/Artemesia/Stipa 
Average tree age and height:  20 feet, 60 years 
Grazed or ungrazed:  spring grazed 
Species List 
General plot description: 
Invading juniper stand, moderate rill development, 30% dead or dying bigsage, generally. 
Sparse and non-vigorous herbaceous component 72 
Appendix D-10.  Mays vegetation transects #2. 
Watershed MAYS 
Veg. Trans. #2 
Aspect  North 
Slope  25% 
Cover Types 
PEREN  BARE  LITTER  FORBS 
GRASS  SOIL  (PEREN) 
17  15  9  15 
20  80  20  15 
21  10  18  8 
7  70  38  10 
5  22  21  20 
210  5  16  27 
3  124  162  4 
5  8  16  5 
18  47  22  31 
15  41  25  7 
7  48  23  5 
10  93  13  6 
2  15  70 
27  20  30 
25  104  18 
7  99  115 
12  31  28 
68  18  32 
3  61  43 
21  29  11 
6  8 
10  30 
7  87 
3  130 
5  52 
5  3 
16  25 
51  76 
84 
20 
11 
8 
25 
18 
70 
38 
2 
Total  882  1351  730  153 
Percent Cover  29.40  45.03  24.33 
Photo point Azimuths 
General Notes: 
Soil Status: 
Plant Association: 
Average tree age and height: 
Grazed or ungrazed: 
Species List: 
General plot description: 
Date  6/20/95 
Recorders  Cornwell/Fisher 
FORBS  SHRUBS SHRUBS 
(ANNUAL) (LIVE)  (DEAD)
 
16  68 42
 
11  15 33
 
46  19 
39  29 
27  168  123 
5.10  0.90  5.60 
TREE ANNUAL  ROCK 
GRASS 
350 
497 
847 0  0 
4.10  28.23  0.00  0.00 73 
Appendix D -11.  Mays vegetation transect #3. 
watershed MAYS 
Veg. Trans. #3 
Aspect  West 
Slope  26+ 
Cover Types 
PEREN  BARE 
GRASS  SOIL 
20  20 
56  5 
9  40 
65  62 
19  18 
3  4 
12  60 
12  22 
35  43 
12  20 
3  22 
33  18 
10  45 
5  66 
3  6 
12  16 
14  19 
4  70 
32  70 
6  11 
14  202 
6  76 
86  48 
9  105 
15  125 
37 
14 
61 
4 
58 
15 
7 
10 
Total  701  1193 
Percent Cover  23.37 
Photo point Azimuths
 
General Notes:
 
Soil Status:
 
Plant Association:
 
Average tree age and height:
 
Grazed or ungrazed:
 
Species List:
 
General plot description:
 
Date  8/13/95 
Recorders Fisher/Fisher 
LITTER FORBS  FORBS  SHRUBS SHRUBS  TREE  ANNUAL  ROCK 
(PEREN) (ANNUAL) (LIVE) (DEAD)  GRASS
 
2  2  2  25 10 740  6
 
12 3  41  12  120  10
 
11 5  18 3  5
 
18 2  41 45  5
 
9  3  17 10  12
 
52 16  2
 
17 6  51
 
14 9  14
 
16  12
 
9 3
 
3  10
 
9 2
 
4 2
 
6 4
 
20
 
8
 
15
 
28
 
79
 
182
 
64
 
22
 
52
 
61
 
18
 
20
 
23
 
29
 
44
 
44
 
21
 
8
 
13
 
14
 
15
 
2
 
19
 
983 79  2  142 147 860 0  38
 
39.77  32.77  2.63  0.07  4.73  4.90  28.67  0.00  1.27 
217 
FLUFFY, COBBLE ON SURFACE 
JUOC/ARTR/POSE 
50/ 20
 
LIGHTLY GRAZED
 
JUOC, ARTR, CHNA, RICE, CAMA, ERIOGONUM SPP, ACMI, LUCA, ERGERON, SYAL, 
POSE, STIPA SPECIES - POSE, FEID, AGSP, SLHY, 
Terrance slopes, perrenial grads, bunch grasses - strong component, low vigor. age component - decadent 30% mortality, 
decadent bitter brush present - 50% mortality Dominant grass is POSE in interspaces with stipa and sihy lightly distributed. 
Undercanopy is primarily agsp and feid. Soils appear to be pedestalling around pose  Litter component is almost completely 
comprised ofjuoc needles. interspce litter is comprised of artr, chna, and putr carcass litter and cryptogramic crusts.*This transect was 
originally flagged and map marked as transect #6. 74 
Appendix D-12.  Mays vegetation transects #4. 
Watershed MAYS  Date  6/26/95 
Veg. Trans. #4  Recorders Fisher, Cornwell 
Aspect  West 
Slope  25 
Cover Types 
PEREN  BARE LITTER  FORBS  FORBS  SHRUBS SHRUBS  TREE  ANNUAL  ROCK 
GRASS  SOIL  (PEREN) (ANNUAL) (LIVE) (DEAD)  GRASS 
25  113  9  22  4  59  3  550 
18  11  25  28  4  69  2  730 
11  65  35  7  5  6  4 
12  10  20  8  4  7  17 
2  13  26  11  1  28  21 
3  12  6  6  2  35 
5  100  11  4  4  62 
7  24  27  6  38 
16  17  4  7  17 
7  50  40  30 
4  83  24  7 
10  8  2  8 
3  31  49 
6  10  73 
3  50  17 
2  15  6 
4  16  50 
5  63 
11  37 
7  3 
8  14 
7  22 
5  39 
4  8 
7  22 
5  6 
2  10 
2  38 
3  14 
2  23 
3  12 
3  10 
3  29 
2  4 
35  32 
19  58 
16  32 
20  20 
16  14 
10  14 
13  17 
4  37 
7  20 
56 
30 
40 
s 
34 
84 
78 
90 
45 
27 
20 
12 
37 
95 
Total  357  628  1678  99  24  366  47  1280  0  0 
Percent Cover  11.90  20.93  55.93  3.30  0.80  12.20  1.57  42.67  0.00  0.00 75 
Appendix D-12.  Continued. 
Photo point Azimuths 
General Notes:
 
Soil Status:
 
Plant Association:
 
Average tree age and height:
 
Grazed or ungrazed:  lightly grazed 
Species List: 
Elci, Artr, Juoc, Chvi, Rice, Putr, Sihy, Syal, Pose, Lupine spp., Luca, Mani, Liru, Eriogonum spp., Poam, Dopy, Ph li, Liru, 
Eriogonum spp., Poam, Kopy, Phli 
General plot description: 
dense young Juoc stand 30% mortality of Artr substantial amount of single stem herbaceous cover, crytogramic crust 
accounted for as litter under canopies, low rill erosion grazing has been light 76 
Appendix D-13.  Mays vegetation transects #5. 
Watershed mays 
Veg. Trans. #5 
Aspect  EAST 
Slope  16 
Cover Types 
PEREN 
GRASS 
3 
19 
46 
7 
21 
11 
6 
2 
2 
5 
5 
30 
4 
20 
3 
3 
4 
12 
7 
4 
10 
7 
10 
4 
11 
11 
9 
8 
21 
3 
2 
2 
3 
3 
6 
3 
9 
3 
3 
47 
8 
Total  397.00 
Percent Cover 
Photo point Azimuths 
General Notes: 
Soil Status 
Plant Assoc. 
BARE 
SOIL 
39 
5 
55 
60 
17 
59 
110 
71 
38 
127 
7 
106 
41 
4 
35 
42 
23 
74 
4 
56 
86 
16 
11 
28 
44 
29 
20 
74 
10 
11 
1302.00 
13.23 
Average tree age and Ht. 
Grazed or ungrazed 
Species List 
General plot description: 
LITTER FORBS 
(PEREN) 
1  3 
15  8 
3  2 
3  28 
37  2 
40  32 
17  3 
24  4 
18 
5 
50 
20 
2 
9 
11 
51 
27 
33 
24 
14 
4 
8 
10 
4 
25 
17 
72 
56 
66 
666.00  82.00 
43.40  22.20 
FORBS SHRUBS SHRUBS 
(ANNUAL) (LIVE)  (DEAD) 
2  12  13 
15  10 
25  4 
18  12 
24  5 
17  6 
2.00  111.00  50.00 
2.73  0.07  3.70 
Date  6-27-95 
Recorders fc 
TREE ANNUAL 
GRASS 
260 
260.00  0.00 
1.67  8.67 
ROCK 
9 
8 
88 
6 
111.00 
0.00  3.70 77 
Appendix D-14.  Mays vegetation transect #6. 
Watershed Mays  Date  6/26/95 
Veg. Trans. #6  Recorders Fisher /Cornwell 
Aspect  North 
Slope  30 
Cover Types 
PEREN  BARE LITTER  FORBS  FORBS SHRUBS SHRUBS  TREE  ANNUAL  ROCK 
GRASS  SOIL  (PEREN) (ANNUAL) (LIVE)  (DEAD)  GRASS 
15  5  9  5  10  6  4  420 
73  32  7  6  8  13 
26  28  129  6  2  6 
6  24  8  26  4  10 
17  96  11  6  6  38 
27  27  21  4  3 
7  17  3  3  3 
17  61  11  11  3 
2  29  9  4 
10  49  13  14 
4  5  17  10 
5  5  19  12 
3  36  5  39 
8  92  8  28 
17  70  5  3 
12  25  2  6 
3  9  4  5 
4  31  4  21 
13  55  3 
16  129  7 
17  81 
8  136 
4  25 
25  30 
8  8 
3  47 
10  590 
84 
23 
85 
65 
16 
73 
Total  360  2088  295  209  39  73  4  420  0  0 
Percent cover  12.00  69.60  9.83  6.97  1.30  2.43  0.13  14.00  0.00  0.00 
Photo point Azimuths  243 
General Notes:
 
Soil Status:
 
Plant Association:
 
Average free age and height:  40/15
 
Grazed or ungrazed: 
Species List 
Juoc, Artr, Feid, Chvi, Rice, Eriogonum spp., Putr, Stoc, Arnal, Lonu, Luca, Pose, Pose, Getr, Cain, Senecio spp., Syal, 
EErigeron spp., Agsp 
General plot description: 
Steeper slope, scattered oldgrowth Juoc present transect runs across knolllight terracing, crypto-crust present primarily 
under Artr, Harsh ridge site. 78 
Appendix D-15.  Mays vegetation transect #7 
Watershed MAYS  Date  6-27-95 
Veg. Trans. #7  Recorders C,F 
Aspect  EAST 
Slope  18 
Cover Types 
PEREN  BARE LITTER  FORBS  FORBS  SHRUB  SHRUB  TREE  ANNUAL  ROCK 
GRASS  SOIL  (PEREN) (ANNUAL)  (LIVE)  (DEAD)  GRASS 
15  7  14  2  4  7  50  14 
28  90  12  6  2  10  2 
6  187  2  6  4  24  7 
5  31  4  6  40 
6  110  3  5  43 
4  51  32  5 
8  35  19 
2  39  46 
3  17  40 
3  19  52 
12  4  5 
8  30  24 
8  4  24 
6  10  19 
9  30  20 
5  9  46 
7  67  15 
91  43  12 
8  12  8 
19  63  4 
3  24  6 
2  49  32 
6  14  15 
19  10  38 
21  5  2 
10  30  31 
4  68  29 
9  7  6 
3  10  15 
11  123  10 
10  8  17 
7  11  2 
9  18  13 
3  43  18 
11  33  7 
5  17  50 
8  5  22 
2  61  29 
5  24  26 
11  49  18 
5  26  34 
2  18  40 
33  11  10 
9 
10 
45 
Total  452  1586  871  30  10  124  59  0  0  14 
Percent Cover  15.07  52.87  29.03  1.00  0.33  4.13  1.97  0.00  0.00  0.47 
Photo point Azimuths  173 
General Notes: 
Soil Status:  SILTY 
Plant Association:  JUOC/ARTR/POSE 
Average tree age and height:  60/24 
Grazed or unglazed:  LIGHT TO MODERATE GRAZING 79 
Appendix D-15.  Continued. 
Species List: 
ABOVE+CHVI ,ACMI, ERIOGONUM, ELCL FEID AGSP, SIHY, AGOSERUS, LIRU, LONU, LUCA 
General plot description: 
INVASIVE JUNIPER STAND, HEAVY SAGE COMPONENT,30°/o-40% MORTALITY, HIGH SPP. DIVERSITY OF 
GRASSES LOW VIGOR, LITTER PRIMARILY SAGEBRUSH CARCASSES. 80 
Appendix D-16.  Mays vegetation transect #8. 
Watershed MAYS  Date  6-21-95 
Veg. Trans. #8  Recorders Fl 
Aspect  S 
Slope  35 
Cover Types 
PEREN  BARE LITTER FORBS  FORBS SHRUBS SHRUBS TREE ANNUAL  ROCK 
GRASS  SOIL  (PEREN) (ANNUAL) (LIVE)  (DEAD)  GRASS 
2  10  8  7  19  41  580  2  10 
2  35  8  49  10  50  9 
7  12  40  28  4  7 
24  8  30  40  10  53 
3  69  69  17  20  41 
2  128  67  18  3  9 
3  58  93  40 
6  40  95 
8  180  123 
4  60  9 
47  160  12 
40  37 
208  3 
36  23 
77  22 
32  50 
46 
330 
224 
33 
12 
Total  108  1798  689  0  7  171  128  630  2  129 
Percent Cover  3.6  59.93  22.97  0.00  0.23  5.70  4.27  21.00  0.07  4.30 
tram  10 m. back 
Photo point Azimuths  278  98 
General Notes:
 
Soil Status:
 
Plant Association:  artr/pose
 
Average tree age and height:  70/22
 
Grazed or ungrazed:  ungrazed 
Species List: 
kopy,sihy,brte,pose,liru,eriogonum spp.,phli, artr, orhy, bitterroot, agsp, chna, juoc 
General plot description: 
harsh, rocky,gravelly site,30% dead shrubs with very light perennial grass cover, scattered single stem annual grass (brome). Strong rill 
development, transect crosses gully on knoll. 81 
Appendix E.	  Data from cross-section plots in primary channels of Jensen and Mays 
study area. Depth measurements taken to the nearest centimeter, width 
measurements taken on 10 centimeter intervals. Active channel estimated 
to nearest centimeter in width. 82 
Appendix E-1.  Jensen cross-section plot #1. 
Study Area  Jensen  Data Collectors: 
Plot#  Fisher/Derby* 1 
Date:  08/22/94  - note taker 
Slope from last plot 
Slope to next plot  2% 
Stake Distance:  193 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10 43  0 
20 49  -6 
30  53  -10 
40  54  -11 
50  60  -17 
60  65  -22 
61  66  active chan.  -23 
70  67  active chan.  -24 
80  70  active chan.  -27 
90  71  active chan.  -28 
100  73  active chan.  -30 
110  76  active chan.  -33 
120  76  active chan.  -33 
130  74  active chan.  -31 
140  72  active chan.  -29 
147  69  active chan.  -26 
150  66  -23 
160  60  -17 
170  55  -12 
180  54  -11 
190  50  -7 
Notes:  No notes. 83 
Appendix E-2.  Jensen cross-section plot #2. 
Study Area  Jensen  Data Collectors:
 
Plot#  2  Fisher/Derby*
 
Date:  08/11/94  * - note taker
 
Slope from last plot  2%
 
Slope to next plot 3%
 
Stake Distance:  307
 
Width  Depth 
(cm)  (cm) 
10  20
 
20  34
 
30  37
 
40  44
 
50  45
 
60  48
 
70  49
 
80  53
 
90  53
 
100  54
 
110  53
 
120  54
 
130  54
 
135  56
 
140  57
 
150  58
 
160  60
 
170  58
 
180  55
 
190  52
 
200  48
 
210  47
 
220  44
 
230  43
 
240  43
 
250  43
 
260  42
 
270  41
 
280  40
 
290  40
 
300  40
 
310  38
 
Comments 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
Adjusted 
Depth (cm) 
0 
-14 
-17 
-24 
-25 
-28 
-29 
-33 
-33 
-34 
-33 
-34 
-34 
-36 
-37 
-38 
-40 
-38 
-35 
-32 
-28 
-27 
-24 
-23 
-23 
-23 
-22 
-21 
-20 
-20 
-20 
-18 
Notes:  From Pt. 1 -2: gentle meanders with sediment banks on sides opposites from the cut 84 
Appendix E-3.  Jensen cross-section plot #3. 
Study Area  Jensen  Data Collectors:
 
Plot#  3  Fisher/Derby*
 
Date:  08/11/94  * - note taker
 
Slope from last plot  3%
 
Slope to next plot 4%
 
Stake Distance:  313
 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10 30  0 
20 37  -7 
30  42  -12 
40  46  -16 
50  52  -22 
60  58  -28 
70  64  -34 
80  67  -37 
90  71  -41 
100  76  -46 
110  81  -51 
115  84  active chan.  -54 
120  87  active chan.  -57 
130  89  active chan.  -59 
140  82  active chan.  -52 
150  86  active chan.  -56 
160  87  active chan.  -57 
170  86  active chan.  -56 
180  87  active chan.  -57 
190  85  active chan.  -55 
200  85  active chart  -55 
203  85  active chan.  -55 
210  82  -52 
220  77  -47 
230  73  -43 
240  69  -39 
250  63  -33 
260  54  -24 
270  51  -21 
280  45  -15 
290  45  -15 
300  40  -10 
310  39  -9 
Notes:  From Pt. 2 - 3: less deposition, less meander. Facing upstream, on the 
right bank, 4 m above Pt. 2 and 6 m above Pt. 2 a sub-basin's loow enters 
the channel. 0.7 m and -0.3 m with respecitvely. 12 m above Pt 2 
a debris dam holds approx. 0.2 in x 1.5 m of sediment. The sediment 
tongue of this debris dam extends up stream to 22 m above Pt. 2. 85 
Appendix E-4.  Jensen cross-section plot #4. 
Study Area  Jensen  Data Collectors:
 
Plot#  4  Fisher/Derby*
 
Date:  08/11/94  * - note taker
 
Slope from last plot 4%
 
Slope to next plot  2%
 
Stake Distance:  339
 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10 28  0 
20 28  0 
30 29  -1 
40 30  -2 
50 31  -3 
60 33  -5 
70 34  -6 
80 37  -9 
90 36  -8 
100  37  -9 
110  45  -17 
120  51  -23 
126  54  active chan.  -26 
130  55  active chan.  -27 
140  54  active chan.  -26 
150  52  active chan.  -24 
160  54  active chan.  -26 
170  54  active chan.  -26 
180  51  active chan.  -23 
190  50  active chan.  -22 
200  49  active chan.  -21 
210  49  active chan.  -21 
220  49  active chan.  -21 
230  51  active chan.  -23 
240  51  active chan.  -23 
250  56  active chan.  -28 
260  55  active chan.  -27 
270  55  active chan.  -27 
280  55  active chan.  -27 
290  56  active chan.  -28 
300  52  active chan.  -24 
310  49  -21 
320  45  -17 
330  42  -14 
340  42  -14 
Notes:	  Pt 3 - 4: 8m Juoc stem crosses mid channel. 8.4 m and 10 cm root exposed. 14.4 m to 17.4  m a debris dam 
backs sediment wherin the channel is 3 m wide and nearly level. At 28.2 m is the center of the channel 
entering from a sub-basin on the left. 86 
Appendix E-5.  Jensen cross-section plot #5. 
Study Area  Jensen  Data Collectors:
 
Plot#  5  Fisher/Derby*
 
Date:  08/11/94  * - note taker
 
Slope from last plot  2%
 
Slope to next plot 4%
 
Stake Distance:  245
 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10 20  0 
20 23  -3 
30 27  -7 
40 29  -9 
50  31  -11 
60  35  -15 
70  38  -18 
80  44  -24 
90  46  -26 
100  47  -27 
110  49  -29 
120  50  -30 
130  50  -30 
140  50  -30 
150  51  -31 
160  54  -34 
170  54  -34 
180  53  -33 
190  53  -33 
198  50  -30 
200  48  -28 
210  43  -23 
220  37  -17 
230  38  -18 
240  37  -17 
Notes:  Pt 4 - 5: 10.6 m above Pt 4 is a small debris dam, approx 0.2 m long x 1.2 m wide 
From 26.2 to 28.3 m a Juoc limb with other debris occupies the channel bottom. 87 
Appendix E-6.  Jensen cross-section plot #6. 
Study Area  Jensen
 
Plot#  6
 
Date:  08/11/94
 
Slope from last plot  4%
 
Slope to next plot  4%
 
Stake Distance:  235
 
Width Depth Comments 
(cm)  (cm) 
10  48
 
20  50
 
30  52
 
40  58
 
50  62
 
60  63
 
70  67
 
80  68
 
90  72
 
100  73
 
110  75
 
120  75
 
128  71
 
130  69
 
140  63
 
150  58
 
160  50
 
170  44
 
180  44
 
190  44
 
200  44
 
210  44
 
220  44
 
230  43
 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
Data Collectors: 
Fisher/Derby* 
* - note taker 
Adjusted 
Depth (cm) 
0 
- 2
 
- 4
 
-10 
-14 
-15 
- 19
 
-20
 
-24
 
-25
 
-27
 
-27
 
- 23
 
-21
 
-15
 
- 10
 
- 2
 
4
 
4
 
4
 
4
 
4
 
4
 
5
 
Notes: From 0.4 m above Pt. 5 up to 14 m above the left side of the channel is 
deposited sediment and the right bank roots and cutbank. At 16 m there 
is a Juoc adjacent to the left side of the channel. 88 
Appendix E-7.  Jensen cross-section plot #7. 
Study Area  Jensen
 
Plot#  7
 
Date:  08/11/94
 
Slope from last plot  4%
 
Slope to next plot 5%
 
Stake Distance:  232
 
Width  Depth  Comments 
(cm)  (cm) 
10  61
 
20  67
 
30  74
 
40  79
 
50  87
 
60  93  active chan.
 
70  95  active chan.
 
80  97  active chan.
 
90  99  active chan.
 
100  101  active chan.
 
110  103  active chan.
 
120  103  active chan.
 
130  100  active chan.
 
140  96
 
150  91
 
160  89
 
170  84
 
180  80
 
190  65
 
200  62
 
210  53
 
220  51
 
230  33
 
Data Collectors: 
Fisher/Derby* 
* - note taker 
Adjusted 
Depth (cm) 
0 
-6 
-13 
-18 
-26 
-32 
-34 
-36 
-38 
-40 
-42 
-42 
-39 
-35 
-30 
-28 
-23 
-19
 
-4
 
-1
 
8
 
10
 
28
 
Notes:  From Pt. 6 - 7: sediment is piled high on the sides of this reach. Sinuosity points at: (see drawing in 
notes). At 23 m the sediment deposition starts. Above 23 m is primarily cutbank. 89 
Appendix E-8.  Jensen cross-section plot #8. 
Study Area  Jensen  Data Collectors:
 
Plot#  8  Fisher/Derby*
 
Date:  08/11/94  * - note taker
 
Slope from last plot  5%
 
Slope to next plot 4%
 
Stake Distance:  293
 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10  22  wood  0 
20  38  -16 
30  38  wood  -16 
40  46  -24 
50  49  -27 
60  53  -31 
70  60  -38 
75  62  active chan.  -40 
80  64  active chan.  -42 
90  68  active chan.  -46 
100  69  active chan.  -47 
110  69  active chan.  -47 
120  67  active chan.  -45 
130  64  active chan.  -42 
140  65  active chan.  -43 
145  64  active chan.  -42 
150  62  -40 
160  55  -33 
170  49  -27 
180  42  -20 
190  42  -20 
200  40  -18 
210  42  -20 
220  40  -18 
230  40  -18 
240  41  -19 
250  42  -20 
260  42  -20 
270  42  -20 
280  42  -20 
290  38  -16 
Notes:  Pt 7 - 8: Debris dam 3 m above Pt. 7. 7-6 m above Pt. 7 is another debris  dam 
(0.5 m long) iwht a sediment tongue to 12 tn. 90 
Appendix E-9.  Jensen cross-section plot #9. 
Study Area  Jensen  Data Collectors:
 
Plot#  9  Fisher/Derby*
 
Date:  08/11/94  * - note taker
 
Slope from last plot  4%
 
Slope to next plot 5%
 
Stake Distance:  204 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10  29  0 
20  36  -7 
30  37  -8 
40  48  -19 
50  55  -26 
60  62  -33 
64  63  active chan.  -34 
70  65  ?  -36 
80  63  -34 
90  62  -33 
100  66  -37 
110  64  -35 
120  61  -32 
130  60  -31 
140  60  -31 
150  58  -29 
160  57  -28 
170  50  -21 
180  42  -13 
190  37  -8 
200  31  -2 
Notes:  Pt 8 - 9: 6 m and 16 m above small streams come in from the right side. At 27 m a large 
wash comes in from the left. Only left edge of active channel recorded. 91 
Appendix E-10.  Jensen cross-section plot #10. 
Study Area  Jensen  Data Collectors:
 
Plot#  10  Fisher/Derby*
 
Date:  08/11/94  * - note taker
 
Slope from last plot  5%
 
Slope to next plot 5%
 
Stake Distance:  240
 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10 34  5 
20  33  sandy alluvium  -6 
30  33  sandy alluvium  -6 
40  32  sandy alluvium  -7 
50  31  sandy alluvium  -8 
60  34  sandy alluvium  -5 
70 42  3 
80 48  9 
90 55  16 
100  61  22 
110  69  30 
112  72  sandy alluvium  33 
120  74  sandy alluvium  35 
130  75  sandy alluvium  36 
140  76  sandy alluvium  37 
150  75  sandy alluvium  36 
160  71  32 
170  64  25 
180  57  18 
190 42  3 
200  32  -7 
210  32  -7 
220  32  -7 
230  33  -6 
240  33  -6 
250  32  -7 
260  33  -6 
270  34  trib-chan. meas.  -5 
280  39  trib-chan. meas.  0 
290  43  trib-chan. meas.  4 
300  50  trib-chan. meas.  11 
310  54  Crib -chan. meas.  15 
320  52  trib-chan. meas.  13 
330  46  trib-chan. meas.  7 
340  36  -3 
350  34  -5 
Notes:  2.6 m above Pt. 9 comes a small channel. Another channel comes in from the right at 29 m. 92 
Appendix E-11.  Jensen cross-section plot #11. 
Study Area  Jensen  Data Collectors: 
Plot#	  11  Fisher/Derby* 
Date:	  08/22/94  * - note taker 
Slope from last plot  5% 
Slope to next plot 9% 
Stake Distance:  213 
Width	  Depth  Comments  Adjusted 
(cm)	  (cm)  Depth (cm) 
10	 48  wood  0 
20	  55  wood  -7 
30	  70  -22 
40	  73  -25 
45	  74  active chan.  -26 
50	  75  active chan.  -27 
60	  76  active chan.  -28 
70	  76  active chan.  -28 
80	  74  active chan.  -26 
90	  76  active chan.  -28 
100	  78  active chan.  -30 
110	  78  active chan.  -30 
120	  78  active chan.  -30 
130	  75  active chan.  -27 
140	  70  -22 
150	  63  -15 
160	  61  -13 
170	  57  -9 
180	  58  -10 
190	  57  -9 
200	  52  -4 
210	 45  3 
Notes:	  Pt 10 - 11:8 m sandbar begins on left side.  13 m sandbar ends on right side.  17.5 m there are 
3 green boulders. 93 
Appendix E-12.  Jensen cross-section plot #12. 
Study Area  Jensen  Data Collectors:
 
Plot#  13  Fisher/Derby*
 
Date:  08/22/94  * - note taker
 
Slope from last plot  11%
 
Slope to next plot 6%
 
Stake Distance:  241
 
Width  Depth 
(cm)  (cm) 
10  8
 
20  13
 
30  19
 
40  21
 
50  25
 
60  27
 
70  32
 
80  37
 
90  42
 
100  46
 
110  49
 
120  53
 
130  52
 
140  53
 
150  60
 
160  62
 
170  62
 
180  51
 
189  55
 
190  53
 
200  53
 
210  51
 
220  49
 
230  48
 
240  46
 
250  45
 
260  44
 
270  45
 
Comments 
bedrock -41 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
Adjusted 
Depth (cm) 
0 
-5 
-11 
-13 
-17 
-19 
-24 
-29 
-34 
-38 
-45 
-44 
-45 
-52 
-54 
-54 
-43 
-47 
-45 
-45 
-43 
-41 
-40 
-38 
-37 
-36 
-37 
Notes:  Pt. 12 - 13:  1 m to 6.4 m is exposed bedrock on the left, sediment and  debris on the right. At 
7.3 m there is an old trough buried into the sediment. 11.4 m bedrock starts up again on the left where a 
tributary enters from the east (left). 14.3 m to 28.7 m is mixed bedrock/gravel. Above 28.7 m is roots 
sediment and gravel no visible bedrock. 94 
Appendix E-14.  Jensen cross-section plot #14. 
Study Area  Jensen  Data Collectors:
 
Plot#  14  Fisher/Derby*
 
Date:  08/23/94  * - note taker
 
Slope from last plot  6%
 
Slope to next plot 6%
 
Stake Distance:  202
 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10  37  0 
20  44  -7 
30  51  -14 
40  58  -21 
50  64  -27 
60  68  active chan.  -31 
70  69  active chan.  -32 
80  70  active chan.  -33 
90  73  active chan.  -36 
100  74  active chan.  -37 
110  76  active chan.  -39 
120  74  active chan.  -37 
130  75  active chan.  -38 
140  73  active chan.  -36 
150  72  active chan.  -35 
156  68  active chan.  -31 
160  66  -29 
170  64  -27 
180  62  -25 
190  59  -22 
200  57  -20 
Notes:  Pt. 13 - 14: Fense line at 1 m, 4 strands barbed wire. At 21.7 m bedrock peeks back through and at 
24 m above Pt 13 up to 28.1 m the active channel is all bedrock. 95 
Appendix E-15.  Jensen cross-section plot #15. 
Study Area  Jensen 
Plot#  15 
Date:  08/23/94 
Slope from last plot  6% 
Slope to next plot 6% 
Stake Distance: 
Width  Depth 
(cm)  (cm) 
10  39 
20  46 
30  52 
40  60 
50  68 
52  70 
60  73 
70  76 
80  77 
90  76 
100  73 
110  70 
120  68 
130  62 
140  58 
150  54 
160  48 
170  42 
180  35 
190  32 
188 
Comments 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
Data Collectors: 
Fisher/Derby* 
* - note taker 
Adjusted 
Depth (cm) 
0 
7 
13 
21 
29 
31 
34 
37 
38 
37 
34 
31 
29 
23 
19 
15 
9 
3 
-4 
-7 
Notes:  Pt 14 - 15:  1 m above Pt. 14 a small tributary enters from the right. 96 
Appendix E-16.  Jensen cross-section plot #16. 
Study Area  Jensen 
Plot#  16 
Date:  08/23/94 
Slope from last plot  6% 
Slope to next plot 6% 
Stake Distance:  216 
Width  Depth  Comments 
(cm)  (cm) 
10  32 
20  39 
30  47 
40  55 
50  63 
60  70 
70  75 
72  78  active chan. 
80  80  active chan. 
90  78  active chan. 
100  77  active chan. 
110  74  active chan. 
120  73  active chan. 
130  72  active chan. 
140  69  active chan. 
150  62 
160  52 
170  46 
180  33 
190  23 
200  27 
210  28 
Data Collectors: 
Fisher/Derby* 
* - note taker 
Adjusted 
Depth (cm) 
0 
-7 
-15 
-23 
-31 
38 
-43 
-46 
-48 
-46 
-45 
-42 
41 
-40 
- 37 
30 
-20 
- 14 
-1 
9 
5 
4 
Notes:  Pt 15 - 16: 4.7 m headcut into roots is 10cm by 5 cm. 29.3 m above Pt 15 is a hub of bedrock to 30 
m. On this day there measure bar/stakes are at 31.4 m of tape above Pt. 15. 97 
Appendix E-17.  Jensen cross-section plot #17. 
Study Area  Jensen  Data Collectors: 
Plot#  17  Fisher/Derby* 
Date:  08/23/94  * - note taker 
Slope from last plot  6% 
Slope to next plot 7% 
Stake Distance:  241 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10  38  0 
20  40  -2 
30  69  -31 
40  72  -34 
50  77  -39 
60  82  active chan.  -44 
70  85  active chan.  -47 
80  88  active chan.  -50 
90  90  active chan.  -52 
100  90  active chan.  -52 
110  78  active chan.  -40 
120  78  active chan.  -40 
130  80  active chan.  -42 
140  88  active chan.  -50 
150  87  active chan.  -49 
160  86  active chan.  -48 
162  85  active chan.  -47 
170  82  -44 
180  75  -37 
190  73  -35 
200  68  -30 
210  54  -16 
220  48  -10 
230  33  bush  5 
240  26  12 
Notes:  No notes 98 
Appendix E-18.  Jensen cross-section plot #18. 
Study Area  Jensen
 
Plot#  18
 
Date:  08/23/94
 
Slope from last plot  7%
 
Slope to next plot 6%
 
Stake Distance: 
Width  Depth 
(cm)  (cm) 
10  52
 
20  57
 
30  62
 
40  64
 
50  67
 
60  74
 
70  78
 
80  79
 
90  78
 
100  78
 
110  78
 
120  78
 
130  78
 
133  73
 
140  68
 
150  67
 
160  66
 
170  62
 
180  53
 
190  43
 
200  32
 
Notes:  Pt 17
 
202
 
Comments 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
Data Collectors: 
Fisher/Derby* 
* - note taker 
Adjusted 
Depth (cm) 
0 
-5 
-10 
-12 
-15 
-22 
-26 
-27 
-26 
-26 
-26 
-26 
- 26
 
-21
 
-16
 
-15
 
-14
 
- 10
 
-1
 
9
 
20
 
18: 20.7 m headcut into the roots. 99 
Appendix E-19.  Jensen cross-section plot #19. 
Study Area  Jensen
 
Plot#  19
 
Date:  08/23/94
 
Slope from last plot  6%
 
Slope to next plot 8%
 
Stake Distance:  226
 
Width  Depth  Comments
 
(cm)  (cm)
 
10  42
 
20  46
 
30  55
 
40  61
 
50  63
 
53  65  active chan.
 
60  70  active chan.
 
70  70  active chan.
 
80  70  active chan.
 
90  70  active chan.
 
100  70  active chan.
 
110  72  active chan.
 
120  71  active chan.
 
130  71  active chan.
 
140  71  active chan.
 
150  68  active chan.
 
160  66  active chan.
 
168  64  active chan.
 
170  62
 
180  60
 
190  59
 
200  59
 
210  56
 
220  43
 
Data Collectors: 
Fisher/Derby* 
* - note taker 
Adjusted 
Depth (cm) 
0 
-4 
-13 
-19 
-21 
-23 
-28 
-28 
-28 
-28 
-28 
-30 
-29 
-29 
-29 
-26 
-24 
-22 
-20 
-18 
-17 
-17 
-14 
-1 
Notes:  Pt. 18 - 19: At 2 m a cluster of rocks. 13.4 m to 16.4 m runs on a root-mat (exposed roots). At 22
 
m a large cut Juoc is knocked over facing upstream. The butt is below the stump. A perennial rhizomaths
 
grass-smooth brome is in the Juoc microsite 23 up to 26 m on the right side. The downed Juoc is functioning
 
as a sediment capture zone.
 100 
Appendix E-20.  Jensen cross-section plot #20. 
Study Area  Jensen  Data Collectors: 
Plot#  20  Fisher/Derby* 
Date:  08/23/94  * - note taker 
Slope from last plot  8%
 
Slope to next plot 5%
 
Stake Distance:  188
 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10  59  0 
20  66  -7 
30  70  -11 
40  75  active chan.  -16 
50  77  active chan.  -18 
60  80  active chan.  -21 
70  81  active chan.  -22 
80  79  active chan.  -20 
90  76  active chan.  -17 
100  72  -13 
110  72  -13 
120  73  -14 
130  67  -8 
140  63  -4 
150  61  -2 
160  60  -1 
170  51  8 
180  53  6 
190  50  9 
Notes:  Pt 19 - 20: The tree at Pt 19 first affects sediment travel at 6.3 move Pt 19. There is an open reach 
to 10 m then more Juoc debris. A debris dam at 15 m above Pt 19 results in a sediment tongue reaching clear 
back to the 29.8 m mark. 101 
Appendix E-21.  Jensen cross-section plot #21. 
Study Area  Jensen  Data Collectors:
 
Plot#  21  Fisher/Derby*
 
Date:  08/23/94  * - note taker
 
Slope from last plot  5%
 
Slope to next plot 7%
 
Stake Distance:  232
 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10 66  0 
20 69  -3 
30 71  -5 
40 72  -6 
50  77  -11 
60  80  -14 
70  85  -19 
80  87  -21 
90  87  -21 
100  92  -26 
110  95  -29 
120  100  active chan.  -34 
130  105  active chan.  -39 
140  107  active chan.  -41 
150  105  active chan.  -39 
160  102  active chan.  -36 
170  100  active chan.  -34 
180  90  -24 
190  85  -19 
200  80  -14 
210  76  -10 
220  72  -6 
230  68  -2 
Notes:  Pt 20 - 21: Rock mat to 5 m then gavel/roots to 10m. At 15 m exposed bedrock (sandstone?) to 
17.9 m. At 27.4 m to 30 m the active channel is exposed decomposed bedrock. 102 
Appendix E-22.  Jensen cross-section plot #22. 
Study Area  Jensen  Data Collectors:
 
Plot#  22  Fisher/Derby*
 
Date:  08/23/94  * - note taker
 
Slope from last plot  7%
 
Slope to next plot 5%
 
Stake Distance:  334
 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
0 26  0 
10  25  aspen truck  1 
20  25  aspen truck  1 
30  25  aspen truck  1 
40  36  -10 
50  37  -11 
60  37  -11 
70  37  -11 
80  37  -11 
90  37  -11 
100  37  -11 
110  38  -12 
120  39  -13 
130  39  -13 
140  79  -53 
150  40  -14 
160  40  -14 
163  40  pipe  -14 
166  46  active chan.  -20 
170  48  active chan.  -22 
180  48  active chan.  -22 
190  47  active chan.  -21 
200  47  active chan.  -21 
210  47  active chan.  -21 
220  46  active chan.  -20 
230  46  active chan.  -20 
240  45  active chan.  -19 
250  45  active chan.  -19 
260  46  active chan.  -20 
270  46  active chan.  -20 
278  43  active chan.  -17 
280  42  -16 
290  44  -18 
300  46  -20 
310  42  -16 
320  41  -15 
330  39  -13 
Notes:  Pt. 21 - 22: Exposed bedrock and cobbles to 5.4 m. At 10.8 m a small channel from the right but at 
18.7 a larger channel from the right. At 20 mis the bottom end of the ponderosa pine trough up to 26.9 m . 
At 27 m is the end pipe for the spring. 103 
Appendix E-23.  Jensen cross-section plot #23. 
Study Area  Jensen  Data Collectors: 
Plot#  23  Fisher/Derby* 
Date:  08/23/94  * - note taker 
Slope from last plot  5% 
Slope to next plot 
Stake Distance:  236 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10 46  0 
20 50  -4 
30 51  -5 
40 53  -7 
50  57  -11 
60  49  wood  -3 
70  60  -14 
80  63  -17 
90  64  -18 
94  68  active chan.  -22 
104  71  active chan.  -25 
114  72  active chan.  -26 
124  71  active chan.  -25 
131  68  active chan.  -22 
140  66  -20 
150  63  -17 
160  57  -11 
170  75  wood  -29 
180  44  wood  2 
190  42  wood  4 
200  39  wood  7 
210 37  9 
220  34  moss  12 
230  33  moss  13 
Notes:  Pt 22 - 23: Above Juoc cut. 104 
Appendix E-24.  Jensein cross-section plot #24. 
Study Area  Jensen  Data Collectors: 
Plot#  24  Fisher/Derby* 
Date:  07/28/94  * - note taker 
Slope from last plot 
Slope to next plot
 
Stake Distance:  128
 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10 53  0 
20 54  -1 
30 55  -2 
40 56  -3 
50 55  -2 
60 54  -1 
70 53  0 
80 55  -2 
90 53  0 
100 52  1 
110 52  1 
120 50  3 
130 50  3 
140 49  4 
150 50  3 
160  51  active chan.  2 
170  52  active chan.  1 
180  53  active chan.  0 
190  53  active chan.  0 
200  53  active chan.  0 
210  52  active chan.  1 
220	  50  active chan.  3 
Notes:	  Pt. 23 - 24: Is a smix up: Another channel that appears to be the historic channel enters at 5.3 m 
above Pt. 23. The active channel with larger apparent volume goes on to be a stock/game trail. A 
side channel with erosion enters the "active" channel at approx. 13.4 m. Bedrockis apparent in the 
channel from 14 m to 17 m. 105 
Appendix E-25.  Jensen cross-section plot #25. 
Study Area  Jensen  Data Collectors:
 
Plot#  25  Fisher/Derby*
 
Date:  07/28/94  *  note taker
 
Slope from last plot
 
Slope to next plot
 
Stake Distance:  211
 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10 46  0 
20 49  -3 
30 50  -4 
40 50  -4 
50 50  -4 
60  50  active chan.  -4 
70  52  active chan.  -6 
80  53  active chan.  -7 
90  52  active chan.  -6 
100  51  active chan.  -5 
110  47  -1 
120  47  -I 
130  50  -4 
140  53  active chan.  -7 
150  53  active chan.  -7 
160  54  active chan.  -8 
170  56  active chan.  -10 
180  58  active chan.  -12 
190  57  active chan.  -11 
197  55  active chan.  -9 
200  53  -7 
210  51  -5 
Notes:	  Pt. 24 -25: Stake on North side of channel (right from below) is best in order to shorten it 
(accomodate bedrock). The 211 cm from the left from below stake is measured to the high point of 
the right stake. 106 
Appendix E-26.  Jensen cross-section plot in juniper treatment area, #1.. 
Study Area  Jensen  Data Collectors:
 
Plot#  J-TRMT -1  Fisher/Derby*
 
Date:  08/23/94  * - note taker
 
Slope from last plot
 
Slope to next plot
 
Stake Distance:  197
 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10 46  0 
20 45  1 
30 48  -2 
40 51  -5 
50 52  -6 
60  42  wood/aspen  4 
70 52  -6 
80  42  shrub/sage  4 
90  57  wood  -11 
100  65  -19 
110  68  active chan.  -22 
120 68  ?  -22 
130  69  -23 
140  67  -21 
148  64  -18 
150  63  -17 
160  56  -10 
170  51  -5 
180 43  3 
190 38  8 
200  34  12 
Notes:	  hi the junper cut above the spring access is very difficult, so we placed points where access was not 
impossible. These are identified by the prefix - J-TRMT-#. No right edge of active channel noted. 107 
Appendix E-27.  Jensen cross-section plot in juniper treatment, #2. 
Study Area  Jensen  Data Collectors: 
Plot#  J-TRMT-2  Fisher/Derby* 
Date:  08/23/94  * - note taker 
Slope from last plot 
Slope to next plot 
Stake Distance:  176 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10 28  0 
20 32  -4 
30 35  -7 
40  38  -10 
50  49  -21 
60  59  -31 
70  72  -44 
80  76  active chan.  -48 
90  73  -45 
100  69  -41 
110  61  -33 
120  54  -26 
130  43  -15 
140  33  -5 
150  31  -3 
160  32  -4 
170  31  -3 
Notes:  In the juiper cut above the spring zccess is very dificult, so we placed points where acess was not 
impossible. These are identified bythe prefix J-TRMT-#. 108 
Appendix E-28.  Jensen cross-section plot in juniper treatment, #3. 
Study Area  Jensen  Data Collectors: 
Plot#  J-TRMT-3  Fisher/Derby* 
Date:  08/23/94  * - note taker 
Slope from last plot 
Slope to next plot 
Stake Distance:  229 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10  31  0 
20  38  -7 
30  44  -13 
40  48  -17 
50  55  -24 
60  58  -27 
70  74  -43 
80  83  -52 
90  87  -56 
100  91  -60 
110  106  active chan.  -75 
120  112  active chan.  -81 
130  108  active chan.  -77 
135  107  active chan.  -76 
140  95  -64 
150  86  -55 
160  84  -53 
170  78  -47 
180  74  -43 
190  67  -36 
200  61  -30 
210  45  -14 
220  51  -20 
230  40  -9 
240  0  31 
Notes:  In the juniper cut above the spring access is very difficult, so we placed points where access was not 
impossible. These are identified by the prefix J-TRMT-#. 109 
Appendix E-29.  Mays cross-section plot #1. 
Study Area  Mays  Data Collectors:
 
P1ot#  1  Fisher/Derby*
 
Date:  08/08/94  * - note taker
 
Slope from last plot  n/a
 
Slope to next plot 7%
 
Stake Distance:  353
 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10 39  0 
20 43  -4 
30  56  -17 
40  65  -26 
50  70  -31 
60  74  -35 
70  77  -38 
80  86  -47 
90  94  -55 
100  98  -59 
110  103  -64 
111  106  bedrock  -67 
120  107  bedrock  -68 
130  107  bedrock  -68 
140  107  bedrock  -68 
150  107  bedrock  -68 
160  106  bedrock  -67 
170  107  bedrock  -68 
180  107  bedrock  -68 
190  108  bedrock  -69 
200  108  bedrock  -69 
210  110  bedrock  -71 
220  118  bedrock  -79 
223  118  bedrock  -79 
233  119  active  -80 
243  119  active  -80 
253  119  active  -80 
263  118  active  -79 
271  115  active  -76 
280  113  -74 
290  110  -71 
300  103  -64 
310  90  -51 
320  82  -43 
330  79  -40 
340  68  -29 
350  59  -20 
Notes: No notes. 110 
Appendix E-30.  Mays cross-section plot #2. 
Study Area  Mays 
Plot#  2 
Date:  08/08/94 
Slope from last plot  7% 
Slope to next plot 
Stake Distance:  284 
Width  Depth  Comments 
(cm)  (cm) 
10  48 
20  55 
30  60 
40  67 
50  75 
60  87 
70  89 
80  97 
90  103 
100  114 
110  125 
120  128 
125  132  active chan. 
135  142  active chan. 
145  142  active chan. 
155  137  active chan. 
165  130  active chan. 
170  125  active chan. 
180  120 
190  108 
200  102 
210  93 
220  80 
230  76 
240  73 
250  65 
260  59 
270  51 
280  41 
Data Collectors: 
Fisher/Derby* 
* - note taker 
Adjusted 
Depth (cm) 
0 
-7 
-12 
-19 
-27 
-39 
-41 
-49 
-55 
-66 
-77 
-80 
-84 
-94 
-94 
-89 
-82 
-77 
-72 
-60 
-54 
-45 
-32 
-28 
-25 
-17 
-11 
-3 
7 
Notes:  Pt. 1 - 2: At approx. 10.5m a bully enter channel from RB. Gully v-shaped Bedrock is no longer 
visible 3.5m above plot#1. 111 
Appendix E-3 1.  Mays cross-section plot #3. 
Study Area  mays  Data Collectors: 
Plot#  3  Fisher/Derby 
Date:  8/8/94 
Slope from last plot 
Slope to next plot 
Stake Distance:  302 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10  46  0 
20  50  -4 
30  53  -7 
40  56  -10 
50  60  -14 
60  67  -21 
70  72  -26 
80  76  -30 
90  79  -33 
100  82  -36 
110  80  -34 
120  81  -35 
130  78  -32 
140  77  -31 
143  76  -30 
150  62  -16 
160  58  -12 
170  53  -7 
180  48  -2 
190  46  0 
200  43  3 
Notes:  No notes. 112 
Appendix E-32.  Mays cross-section plot #4. 
Study Area  mays  Data Collectors:
 
Plot#  4  Fisher/Derby
 
Date:  8/8/94
 
Slope from last plot
 
Slope to next plot 5%
 
Stake Distance:  310
 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10 43  0 
20  53  -10 
30  60  -17 
40  68  -25 
50  76  -33 
60  84  -41 
70  96  -53 
80  102  -59 
90  112  -69 
100  127  -84 
110  135  -92 
120  145  -102 
130  152  -109 
140  160  -117 
150  163  -120 
160  165  -122 
170  167  -124 
180  165  -122 
190  161  -118 
200  193  -150 
210  139  -96 
220  125  -82 
230  115  -72 
240  103  -60 
250  94  -51 
260  84  -41 
270  76  -33 
280  69  -26 
290  63  -20 
300  51  -8 
Notes:  Pt 3 - 4: 28m above plot#3 the channel becomes more incised and v-shaped 113 
Appendix E-33.  Mays cross-section plot #5. 
Study Area  mays  Data Collectors:
 
Plot#  5  Fisher/Derby
 
Date:  8/8/94
 
Slope from last plot  5%
 
Slope to next plot 5%
 
Stake Distance:  280
 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10  25  woody debris  0 
20  27  woody debris  -2 
30  37  woody debris  -12 
40  35  woody debris  -10 
50  46  woody debris  -21 
60  53  woody debris  -28 
70  66  actual bank  -41 
80  76  -51 
90  108  -83 
100  117  -92 
110  131  -106 
120  135  active chan.  -110 
130  136  active chan.  -111 
140  136  active chan.  -111 
150  137  active chan.  -112 
160  140  active chan.  -115 
170  142  active chan.  -117 
178  137  active chan.  -112 
180  136  -111 
190  128  -103 
200  118  -93 
210  108actual bank RB  -83 
220  97  -72 
230  92  -67 
240  84  -59 
250  74  -49 
260  68  -43 
270  65  -40 
280  62  -37 
Notes:	  Pt 4 - 5: 3.5m above plot#4 head-cut of .3m than 8 4m above plot#4 the channel is .5m wide and 
.75m deep and undercut. A 1.0m headcut is at 12.6m on tape, and a 0.15m headcut is at 14.6m on 
tape At 20m on tape at RB gully/game trail enters 114 
Appendix E-34.  Mays cross-section plot #6. 
Study Area  Mays
 
Plot#  6
 
Date:  08/08/94
 
Slope from last plot  5%
 
Slope to next plot 8%
 
Stake Distance:  283
 
Width  Depth  Comments
 
(cm)  (cm)
 
10  42
 
20  47
 
30  54
 
40  72
 
50  83
 
60  98
 
70  106
 
80  115
 
90  124
 
100  134  active chan.
 
110  163  active chan.
 
120  163  active chan.
 
130  160  active chan.
 
134  149  active chan.
 
140  149
 
150  132
 
160  137
 
170  131
 
180  124
 
190  115
 
200  108
 
210  98
 
220  90
 
230  84
 
240  71
 
250  62
 
260  56
 
270  50
 
280  46
 
Data Collectors: 
Fisher/Derby 
Adjusted 
Depth (cm) 
0 
-5 
-12 
-30 
-41 
-56 
-64 
-73 
-82 
-92 
-121 
-121 
-118 
-107 
-107 
-90 
-95 
-89 
-82 
-73 
-66 
-56 
-48 
-42 
-29 
-20 
-14 
-8 
-4 
Notes:  Pt 5  6: 4.6m above pt.5 there is a depression/headcut (0.2m) At 26.9m there is a 0.3m headcut 115 
Appendix E-35.  Mays cross-section plot #7. 
Study Area  Mays
 
Plot#  7
 
Date:  08/08/94
 
Slope from last plot  8%
 
Slope to next plot 2%
 
Stake Distance:  243
 
Width  Depth  Comments
 
(cm)  (cm)
 
10  25
 
20  27
 
30  31
 
40  37
 
50  42
 
60  48
 
70  57
 
80  62
 
90  68
 
92  70  active chan.
 
100  75  active chan.
 
110  77  active chan.
 
120  77  active chan.
 
130  77  active chan.
 
140  75  active chan.
 
145  73  active chan.
 
150  71
 
160  64
 
170  60
 
180  52
 
190  50
 
200  44
 
210  43
 
220  41
 
230  38
 
240  35
 
Data Collectors: 
Fisher/Derby 
Adjusted 
Depth (cm) 
0 
-2 
-6 
-12 
-17 
-23 
-32 
37 
-43 
-45 
-50 
-52 
-52 
-52 
-50 
-48 
-46 
- 39
 
35
 
-27
 
-25
 
-19
 
-18
 
-16
 
-13
 
-10
 
Notes:  Pt 6 - 7: Small stairstep type headcuts between #6 and #7, at 9.2m above #6 is a .5mheadcut, 
19.7m above, juniper roots holding a headcut at .3m 116 
Appendix E-36.  Mays cross-section plot #8. 
Study Area  Mays  Data Collectors:
 
Plot#  8  Fisher/Derby
 
Date:  08/08/94
 
Slope from last plot  2%
 
Slope to next plot 4%
 
Stake Distance:  246
 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10 30  0 
20 35  - 5 
30 38  - 8 
40  47  -17 
50  52  -22 
60  58  -28 
70  63  -33 
80  72  -42 
90  83  -53 
98  96  active chan.  -66 
100  98  active chan.  68 
110  102  active chan.  -72 
120  104  active chan.  -74 
130  105  active chan.  -75 
140  103  active chan.  -73 
150  104  active chan.  -74 
154  99  active chan.  -69 
160  95  -65 
170  83  -53 
180  80  50 
190  66  -36 
200  58  -28 
210  57  -27 
220  54  -24 
230  50  - 20 
240  47  -17 
Notes:  No notes. 117 
Appendix E-37.  Mays cross-section plot #9. 
Study Area  Mays 
Plot#  9 
Date:  08/08/94 
Slope from last plot  4% 
Slope to next plot 7% 
Stake Distance: 
Width  Depth 
(cm)  (cm) 
10  31 
20  34 
30  46 
40  50 
50  62 
60  70 
70  82 
80  105 
90  117 
100  127 
110  134 
120  138 
130  142 
140  144 
150  144 
160  142 
170  138 
173  132 
180  130 
190  136 
200  119 
210  100 
220  86 
230  87 
240  76 
250  76 
260  72 
270  58 
280  54 
290  39 
300  32 
310  26 
Notes:  No notes. 
314 
Comments 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
wood 
Data Collectors: 
Fisher/Derby 
Adjusted 
Depth (cm) 
0 
-3 
-15 
-19 
-31 
-39 
-51 
-74 
-86 
-96 
-103 
-107 
-111 
-113 
-113 
-111 
-107 
-101 
-99 
-105 
-88 
-69 
-55 
-56 
-45 
-45 
-41 
-27 
-23 
-8 
-1 
5 118 
Appendix E-38.  Mays cross-section plot #10. 
Study Area  Mays  Data Collectors: 
Plot#  10  Fisher/Derby* 
Date:  08/08/94  * - note taker 
Slope from last plot  7% 
Slope to next plot 8% 
Stake Distance:  333 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10  49  0 
20  55  -6 
30  57  -8 
40  63  -14 
50  70  -21 
60  80  -31 
70  88  -39 
80  93  -44 
90  99  -50 
100  119  -70 
110  128  -79 
120  145  -96 
130  147  -98 
140  147  -98 
150  147  -98 
160  145  -96 
170  139  -90 
180  132  -83 
190  123  -74 
200  118  -69 
210  109  -60 
220  101  -52 
230  92  -43 
240  84  -35 
250  26  23 
260  61  -12 
270  53  -4 
280  44  5 
290  35  14 
300  24  25 
Notes:  Pt 9 - 10: 21.5m above #9 is bedrock (soft) up to 23.9m with approx.headcut drop of 1.2 m. 119 
Appendix E-39.  Mays cross-section plot #11. 
Study Area  Mays  Data Collectors: 
Plot#	  11  Fisher/Derby* 
Date:	  08/08/94  * - note taker 
Slope from last plot  8% 
Slope to next plot 8% 
Stake Distance:  260 
Width	  Depth  Comments  Adjusted 
(cm)	  (cm)  Depth (cm) 
10	 34  0 
20 0  34 
30 43  -9 
40  54  -20 
50  56  wood  -22 
57  65  active chan.  -31 
60  66  active chan.  -32 
70  68  active chan.  -34 
80  68  active chan.  -34 
90  69  active chan.  -35 
100  69  active chan.  -35 
110  69  active chan.  -35 
120  70  active chan.  -36 
130  73  active chan.  -39 
140  73  active chan.  -39 
150  69  active chan.  -35 
160  58  -24 
170  52  -18 
180  47  -13 
190  45  -11 
200	  43  -9 
Notes:	  Pt 10 - 11: 18m above #10 a channel comes in from the left . 
29m above #10 a .7m headcut 
22.3m above #10 a .4m headcut, 120 
Appendix E-40.  Mays cross-section plot #12. 
Study Area  Mays
 
Plot#  12
 
Date:  08/08/94
 
Slope from last plot  8%
 
Slope to next plot 7%
 
Stake Distance:  214
 
Width  Depth  Comments 
(cm)  (cm) 
10  39
 
20  40
 
30  47
 
40  60
 
50  73
 
60  78
 
65  72  active chan.
 
70  83  active chan.
 
80  85  active chan.
 
90  86  active chan.
 
100  85  active chan.
 
106  81  active chan.
 
110  78
 
120  69
 
130  48
 
140  43
 
150  42
 
160  38
 
170  29
 
180  29
 
190  27
 
200  25
 
210  22
 
Data Collectors: 
Fisher/Derby* 
* - note taker 
Adjusted 
Depth (cm) 
0 
-1 
-8 
-21 
-34 
-39 
-33 
-44 
-46 
-47 
-46 
-42 
-39 
-30 
-9 
-4 
-3 
1
 
10
 
10
 
12
 
14
 
17
 
Notes:	  Pt 11 - 12: A 2-stairstep headcut .2m each at 4m and 4.5m above #11 At 14.4m a .3m headcut 
15.2m above #11 a channel similar to the one described above (10-11) comes in from left The 
main channel continues to stair step up through a series of small headcuts <.1m 121 
Appendix E-41.  Mays cross-section plot #13. 
Study Area  Mays
 
Plot#  13
 
Date:  08/08/94
 
Slope from last plot  7%
 
Slope to next plot 8%
 
Stake Distance: 
Width  Depth 
(cm)  (cm) 
10  57
 
110  59
 
120  59
 
130  62
 
140  64
 
150  69
 
160  74
 
170  81
 
180  84
 
190  87
 
196  94
 
200  96
 
210  98
 
220  98
 
230  101
 
240  98
 
245  95
 
250  92
 
260  90
 
270  84
 
280  81
 
290  75
 
300  72
 
310  68
 
320  63
 
330  60
 
334
 
Comments 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
Data Collectors: 
Fisher/Derby* 
* - note taker 
Adjusted 
Depth (cm) 
0 
-2 
-2 
-5 
-7 
-12 
-17 
-24 
-27 
-30 
-37 
-39 
-41 
-41 
-44 
-41 
-38 
-35 
-33 
-27 
-24 
-18 
-15 
-11 
-6 
-3 
Notes:  Pt. 12-13: Stairsteps, cobble substrate 122 
Appendix E-41.  Mays cross-section plot #14a. 
Study Area  Mays  Data Collectors:
 
Plot#  14a  Fisher/Derby*
 
Date:  08/08/94  * - note taker
 
Slope from last plot  8%
 
Slope to next plot 1%
 
Stake Distance:  277
 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10 37  0 
20 40  -3 
30 44  -7 
40  48  -11 
50  49  -12 
60  53  -16 
70  54  -17 
80  54  -17 
90  56  -19 
100  57  -20 
110  56  -19 
120  58  active chan.  -21 
130  61  active chan.  -24 
140  61  active chan.  -24 
150  60  active chan.  -23 
160  60  active chan.  -23 
170  59  active chan.  -22 
180  59  active chan.  -22 
190  55  active chan.  -18 
200  60  active chan.  -23 
210  61  active chan.  -24 
220  61  active chan.  -24 
230  60  active chan.  -23 
240  58  active chan.  -21 
250  55  active chan.  -18 
260  55  -18 
270  56  -19 
280  56  -19 
Notes:	  Pt. 13 - 14: 1.9 m soft bedrock to 6.7m above Pt. 13 is exposed. At 20 m a debris dam with a 0.5 m 
head cut. Pt. 14 is so wide we set 3 stakes. 123 
Appendix E-42.  Mays cross-section plot #14b 
Study Area  Mays  Data Collectors:
 
Plot#  14b  Fisher/Derby*
 
Date:  08/08/94  * - note taker
 
Slope from last plot  8%
 
Slope to next plot 1%
 
Stake Distance:  237
 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10 53  0 
20 53  0 
30 54  -1 
40 54  -1 
50 55  -2 
60  54  rock  -1 
70  50 rock  3 
80  56  cobble  -3 
90  53  cobble  0 
100  54  cobble  -1 
110  53  cobble  0 
120  53  cobble  0 
130  52  cobble  1 
140  52  cobble  1 
150  55  cobble  -2 
160  57  cobble  -4 
170  55  cobble  -2 
180  56  cobble  -3 
190  56  silt  -3 
200  58  silt/clay substr.  -5 
210  57  -4 
220  58  -5 
230 51  2 
237 47  6 
Notes:  Pt 13- 14: Third stake angled to achieve level. 124 
Appendix E-43.  Mays cross-section plot #15. 
Study Area  Mays  Data Collectors:
 
Plot#  15  Fisher/Derby*
 
Date:  08/08/94  * - note taker
 
Slope from last plot  1%
 
Slope to next plot 3%
 
Stake Distance:  327
 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10 58  0 
20 62  -4 
30 65  -7 
40 67  -9 
50 67  -9 
60  71  -13 
70  73  -15 
80  76  -18 
90  79  -21 
100  90  -32 
110  92  -34 
120  93  -35 
130  99  -41 
140  99  -41 
150  106  -48 
160  107  -49 
165  108  active chan.  -50 
170  112  active chan.  -54 
180  112  active chan.  -54 
190  110  active chan.  -52 
200  110  active chan.  -52 
210  99  active chan.  -41 
220  103  active chan.  -45 
223  217  active chan.  -159 
230  97  -39 
240  91  -33 
250  86  -28 
260  69  -11 
270  68  -10 
280  65  -7 
290  65  -7 
300  63  -5 
310  62  -4 
320  62  -4 
Notes:  Pt. 14 -15: 11.8 m erosive channel from the right Also at 24.3 m another entry from a sub basin. 125 
Appendix E-44.  Mays cross-section plot #16. 
Study Area  Mays  Data Collectors: 
Plot#  16  Fisher/Derby* 
Date:  08/08/94  * - note taker 
Slope from last plot  3% 
Slope to next plot 7% 
Stake Distance:  286 
Width  Depth 
(cm)  (cm) 
10  64 
20  66 
30  68 
40  73 
50  78 
60  83 
70  84 
80  88 
90  91 
100  99 
110  116 
120  132 
130  135 
140  136 
150  136 
160  134 
168  132 
170  130 
180  123 
190  78 
200  72 
210  70 
220  68 
230  64 
240  59 
250  55 
260  52 
270  48 
280  39 
Comments 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
under cutbank 
Adjusted 
Depth (cm) 
0 
-2 
-4 
-9 
-14 
-19 
-20 
-24 
-27 
-35 
-52 
-68 
-71 
-72 
-72 
-70 
-68 
-66 
-59 
-14 
-8 
-6 
-4 
0 
5 
9 
12 
16 
25 
Notes:  Pt. 15 - 16:  1 m above Pt. 15 is bedrock exposed to 2.9 m then gravel to 5.5 m then bedrock/gravel 
mix up to 27 m above Pt. 15. 126 
Appendix E-45.  Mays cross-section plot #17. 
Study Area  Mays  Data Collectors:
 
Plot#  17  Fisher/Derby*
 
Date:  08/08/94  * - note taker
 
Slope from last plot  7%
 
Slope to next plot 8%
 
Stake Distance:  329
 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10 30  0 
20 33  -3 
30 38  -8 
40  44  -14 
50  49  -19 
60  52  -22 
70  74  -44 
80  79  -49 
90  89  -59 
100  106  -76 
110  133  -103 
120  132  -102 
130  137  -107 
140  147  -117 
150  152  -122 
160  160  active chan.  -130 
170  162  active chan.  -132 
180  163  active chan.  -133 
190  163  active chan.  -133 
198  156  active chan.  -126 
200  154  -124 
210  147  -117 
220  142  -112 
230  134  -104 
240  123  root  -93 
250  112  root  -82 
260  no data sage brush  no data 
270  no data sage brush  no data 
280  no data sage brush  no data 
290  no data sage brush  no data 
300  no data sage brush  no data 
310  no data sage brush  no data 
320  no data sage brush  no data 
330  56  sage brush  -26 
Notes:  Pt. 16 - 17: 1.2 m above Pt. 16 head cut of 0.6m., 7 m above Pt. 16 a game/livestock trail crosses. 
This is a good place to see the gravelly substrate above the bedrock yet below the surface soil. 127 
Appendix E-46.  Mays cross-section plot #18. 
Study Area  Mays  Data Collectors:
 
Plot#  18  Fisher/Derby*
 
Date:  08/08/94  * - note taker
 
Slope from last plot  8%
 
Slope to next plot 14%
 
Stake Distance:  286
 
Width  Depth  Comments  Adjusted
 
(cm)  (cm)  Depth (cm)
 
10 60  0 
20 66  -6 
30 68  -8 
40  72  -12 
50  75  -15 
60  79  -19 
70  82  -22 
80  85  -25 
90  90  -30 
95  91  active chan.  -31 
100  93  active chan.  -33 
110  93  active chan.  -33 
120  92  active chan.  -32 
130  93  active chan.  -33 
140  92  active chan.  -32 
150  94  active chan.  -34 
160  93  active chan.  -33 
170  94  active chan.  -34 
180  98  active chan.  -38 
190  95  active chan.  -35 
195  97  active chan.  -37 
200  94  -34 
210  82  -22 
220  75  -15 
230  71  -11 
240  69  -9 
250  68  -8 
260  67  -7 
270  65  -5 
280  64  -4 
290 60  0 
Notes:	  Pt. 17 - 18: 2.8 m above Pt. 17 bedrock for 0.4 m. At 17.3 m bedrock to 19.5 m. Big rock at 
27.2m then Pt. 18. 128 
Appendix E-47.  Mays cross-section plot #19. 
Study Area  Mays  Data Collectors:
 
Plot  19  Fisher/Derby*
 
Date:  08/08/94  * - note taker
 
Slope from last plot  14%
 
Slope to next plot 6%
 
Stake Distance:  268
 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10  62  0 
20  62  0 
30  66  -4 
40  67  -5 
50  56  rock  6 
60  62  rock  0 
70  75  -13 
80  77  -15 
90  82  -20 
100  82  -20 
110  82  -20 
120  74  rock  -12 
130  73  rock  -11 
140  73  rock  -11 
145  87  active chan.  -25 
150  88  active chan.  -26 
160  85  active chan.  -23 
170  86  active chan.  -24 
180  85  active chan.  -23 
190  83  active chan.  -21 
200  79  active chan.  -17 
210  72  -10 
220  70  -8 
230  65  -3 
240  63  -1 
250  57  5 
260  51  11 
270  50  12 
Notes:  No notes. 129 
Appendix E-48.  Mays cross-section plot #20. 
Study Area  Mays  Data Collectors: 
Plot#  20  Fisher/Derby* 
Date:  08/08/94  * - note taker 
Slope from last plot  6% 
Slope to next plot 
Stake Distance:  232 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10  56  0 
20  59  -3 
30  67  -11 
40  67  -11 
50  68  -12 
60  63  -7 
70  70  -14 
80  69  -13 
90  78  -22 
94  81  active chan.  -25 
100  83  active chan.  -27 
110  88  active chan.  -32 
120  90  active chan.  -34 
130  89  active chan.  -33 
140  87  active chan.  -31 
150  85  active chan.  -29 
152  83  active chan.  -27 
160  82  -26 
170  72  -16 
180  69  -13 
190  65  -9 
200  61  -5 
210  58  -2 
220  55  1 
230  53  3 
Notes:  No notes. 130 
Appendix E-49.  Mays cross-section plot #22. 
Study Area  Mays 
Plot#  22 
Date:  08/08/94 
Slope from last plot 
Slope to next plot 8% 
Stake Distance: 
Width  Depth 
(cm)  (cm) 
10  42 
20  50 
30  54 
40  61 
50  68 
60  78 
70  87 
80  98 
90  106 
100  113 
110  118 
120  122 
130  125 
140  130 
150  130 
160  127 
170  125 
180  126 
190  123 
200  122 
210  115 
220  112 
230  102 
240  101 
250  94 
260  87 
270  79 
280  69 
290  64 
300  57 
310  36 
320  31 
Notes:  No notes. 
318 
Comments 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
Data Collectors: 
Fisher/Derby* 
* - note taker 
Adjusted 
Depth (cm) 
0 
-8 
-12 
-19 
-26 
-36 
-45 
-56 
-64 
-71 
-76 
-80 
-83 
-88 
-88 
-85 
-83 
-84 
-81 
-80 
-73 
-70 
-60 
-59 
-52 
-45 
-37 
-27 
-22 
-15 
6 
11 131 
Appendix E-50.  Mays cross-section plot #23. 
Study Area  Mays  Data Collectors: 
Plot#  23  Fisher/Derby* 
Date:  08/09/94  * - note taker 
Slope from last plot  8% 
Slope to next plot 8% 
Stake Distance:  308  due to channel structure Pt. 23 measurements 
were started at 41 cm, not zero. 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
41  53  0 
51  61  -8 
61  69  -16 
71  76  -23 
81  84  -31 
91  100  -47 
101  110  -57 
111  118  -65 
121  130  wood/roots  -77 
131  117  wood  -64 
141  168  -115 
151  175  -122 
161  182  active chan.  -129 
171  186  active than.  -133 
181  184  active chan.  -131 
191  173  active chan.  -120 
201  166  -113 
211  163  -110 
221  158  -105 
231  152  -99 
241  143  -90 
251  137  -84 
261  128  -75 
271  107  -54 
281  97  -44 
291  74  -21 
301  66  -13 
308  55  -2 
Notes:  Pt. 22 - 23: 5.3 m above Pt. 22 conglomerated bedrock is exposed up to 7 m. 21.4 m above the 
gully tightens up, 4 m depth of gully no bedrock visible here just the light erosive soils. 132 
Appendix E-51  Mays cross-section plot #24. 
Study Area  Mays  Data Collectors:
 
Plot#  24  Fisher/Derby*
 
Date:  08/09/94  * - note taker
 
Slope from last plot  8%
 
Slope to next plot 5%
 
Stake Distance:  326
 
Width  Depth 
(cm)  (cm) 
10  39
 
20  46
 
30  55
 
40  63
 
50  70
 
60  78
 
70  86
 
80  97
 
90  101
 
100  105
 
110  111
 
120  112
 
130  118
 
140  129
 
150  136
 
160  142
 
170  145
 
180  141
 
190  141
 
196  137
 
200  129
 
210  122
 
220  115
 
230  102
 
240  93
 
250  65
 
260  58
 
270  50
 
280  47
 
290  36
 
300  30
 
310  23
 
320  19
 
Comments 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
Adjusted 
Depth (cm) 
0
 
7
 
16
 
24
 
31
 
39
 
47
 
58
 
62
 
66
 
72
 
73
 
79
 
90
 
97
 
103
 
106
 
102
 
102
 
98
 
90
 
83
 
76
 
63
 
54
 
26
 
19
 
11
 
8
 
-3
 
-9
 
-16
 
-20
 
Notes:  Pt 23 - 24: 24 m above Pt. 23 the gully is approximately 2 m deep No bedrock and erosive soils are 
apparent. 133 
Appendix E-52.  Mays cross-section plot #25. 
Study Area  Mays  Data Collectors:
 
Plot#  25  Fisher/Derby*
 
Date:  08/09/94  * - note taker
 
Slope from last plot  5%
 
Slope to next plot 8%
 
Stake Distance:  302
 
Width  Depth
 
(cm)  (cm)
 
10  47
 
20  52
 
30  58
 
40  72
 
50  87
 
60  97
 
70  103
 
80  112
 
90  112
 
100  130
 
110  135
 
120  143
 
130  147
 
140  154
 
150  156
 
160  158
 
170  154
 
180  151
 
190  145
 
200  137
 
210  132
 
220  126
 
230  121
 
240  113
 
250  106
 
260  95
 
270  59
 
280  53
 
290  47
 
300  43
 
Notes:  No notes. 
Comments 
active chan. 
active chan. 
active chan. 
active chan. 
active chan. 
Adjusted 
Depth (cm) 
0 
-5 
-11 
-25 
-40 
-50 
-56 
-65 
-65 
-83 
-88 
-96 
-100 
-107 
-109 
-111 
-107 
-104 
-98 
-90 
-85 
-79 
-74 
-66 
-59 
-48 
-12 
-6 
0 
4 134 
Appendix E-53.  Mays cross-section plot #26. 
Study Area  Mays  Data Collectors:
 
Plot#  26 (South)  Fisher/Derby*
 
Date:  08/09/94  * - note taker
 
Slope from last plot  8%
 
Slope to next plot
 
Stake Distance:  302
 
Width  Depth 
(cm)  (cm) 
10  61
 
20  63
 
30  64
 
40  62
 
50  62
 
60  63
 
70  63
 
80  66
 
90  73
 
100  75
 
110  75
 
120  76
 
130  79
 
140  84
 
150  92
 
152  94
 
160  96
 
170  93
 
176  88
 
180  83
 
190  78
 
200  75
 
210  68
 
220  62
 
230  59
 
240  56
 
250  51
 
260  51
 
270  50
 
280  50
 
290  51
 
300  52
 
Comments 
active chan. 
active chan. 
active chan. 
active chan. 
Adjusted 
Depth (cm) 
0 
-2 
-3 
-1 
-1 
-2 
-2 
-5 
-12 
-14 
-14 
-15 
-18 
-23 
-31 
-33 
-35 
-32 
-27
 
-22
 
-17
 
-14
 
-7
 
-1
 
2
 
5
 
10
 
10
 
11
 
11
 
10
 
9
 
Notes:  Pt 25 - 26: 8 M above Pt. 25 this channel splits to factions North and South. South carries apparent 
higher water volumes with rock bottom and steeper. North channel has litter and finer sediment in 
the bottom. 135 
Appendix E-54.  Mays cross-section plot #27. 
Study Area  Mays  Data Collectors: 
Plot#  27 (North)  Fisher/Derby* 
Date:  08/09/94  * - note taker 
Slope from last plot  8% 
Slope to next plot 
Stake Distance:  1999 
Width  Depth  Comments  Adjusted 
(cm)  (cm)  Depth (cm) 
10 28  0 
20 29  -1 
30  360  -332 
40 32  -4 
50 35  -7 
60  41  -13 
70  45  active chan.  -17 
80  49  active chan.  -21 
90  57  active chan.  -29 
100  58  active chan.  -30 
110  59  active chan.  -31 
120  60  active chan.  -32 
130  53  -25 
140  47  -19 
150  46  -18 
160  43  -15 
170  38  -10 
180  36  -8 
190 27  1 
Notes:  Pt 25 - 27: North branch of channel See notes on Pt. 26 __ 
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Appendix G.	  Data logger program used to collect flow data on 10-minute intervals 
when minimum head of 0.05 inches (1.27 mm) is measured. 
Program:
 
Flag Usage:
 
Input Channel Usage:
 
Excitation Channel Usage:
 
Control Port Usage:
 
Pulse Input Channel Usage:
 
Output Array Definitions:
 
*  1  Table 1 Programs 
01: 10  Sec. Execution Interval 
01: P10  Battery Voltage 
01:1  Loc : 
02: P6  Full Bridge 
01: 1  Rep 
02: 3  25 mV slow Range 
03:1  IN Chan 
04: 1  Excite all reps w/EXchan 1 
05: 2500 mV Excitation 
06:2  Loc : 
07: 1.0545 Mult (1.0523 for Mays) 
08: -.82442 Offset 
03: P92  If time is 
01: 0  minutes (seconds--) into a 
02: 10  minute or second interval 
03: 10  Set high Flag 0 (output) 
04: P80  Set Active Storage Area 
01: 3  Input Storage Area 
02: 3  Array ID or location 
05: P73  Maximize 
01: 1  Rep 
02: 00  Value only 
03:2  Loc 
06: P92  If time is 138 
Appendix G. Continued 
01: 0  minutes (seconds--) into a 
02: 10  minute or second interval 
03: 10  Set high Flag 0 (output) 
07: P89  If X<=>F 
01:3  X Loc 
02:3  >= 
03: .05  F 
04: 30  Then Do 
08: P80  Set Active Storage Area 
01: 1  Final Storage Area 1 
02: 103  Array ID or location 
09: P94  Else 
10: P80  Set Active Storage Area 
01: 3  Input Storage Area 
02: 10  Array ID or location 
11: P77  Real Time 
01: 1110  Year,Day,Hour-Minute 
12: P71  Average 
01: 1  Rep 
02: 2  Loc 
13: P73  Maximize 
0 1 :  1  Rep 
02: 0  Value only 
03:2  Loc 
14: P74  Minimize 
01: 1  Rep 
02: 0  Value only 
03:2  Loc 
15: P92  If time is 
01: 0  minutes (seconds--) into a 
02: 1440  minute or second interval 139 
Appendix G. Continued 
03: 10  Set high Flag 0 (output) 
16: P80  Set Active Storage Area 
01: 1  Final Storage Area 1 
02: 20  Array ID or location 
17: P77  Real Time 
01: 1220  Year,Day,Hour-Minute 
18: P74  Minimize 
01: 1  Rep 
02: 00  Value only 
03:2  Loc 
19: P73  Maximize 
01: 1  Rep 
02: 00  Value only 
03:2  Loc 
20: P71  Average 
01: 1  Rep 
02: 2  Loc 
21: P74  Minimize 
01: 1  Rep 
02: 00  Value only 
03: 1  Loc 
22: P  End Table 1 
*  2  Table 2 Programs 
01: 0.0000 Sec. Execution Interval 
01: P  End Table 2 
*  3  Table 3 Subroutines 
01: P  End Table 3 140 
Appendix G. Continued 
*  A  Mode 10 Memory Allocation 
01: 28  Input Locations 
02: 64  Intermediate Locations 
03: 0.0000 Final Storage Area 2
 
*  C  Mode 12 Security 
01: 0000  LOCK 1
 
02: 0000  LOCK 2
 
03: 0000  LOCK 3
 141 
Appendix H.	  Data logger output flow data in 1/10ths of feet for both Jensen and Mays 
study areas, 1995 calendar year. Data is uncorrrected. Negative values 
are a result of evaporation of stilling well fluid and atmospheric pressure 
changes that result in changes in pressure transducer readings. 
Jensen  Mays 
Date  Average  Min  Max  Date  Average  Min  Max 
11-Feb -0.00325  -0.00101  -0.00572  08-Apr -0.01  -0.01  -0.01 
12-Feb -0.00289  -0.00151  -0.00424  09-Apr -0.01  -0.01  -0.02 
13-Feb -0.00299  -0.00109  -0.00501  10-Apr -0.01  -0.01  -0.02 
14-Feb -0.00468  -0.00321  -0.00608  11-Apr -0.01  -0.01  -0.02 
15-Feb -0.00518  -0.00344  -0.00708  12-Apr -0.01  -0.01  -0.02 
16-Feb -0.00677  -0.00548  -0.00815  13-Apr -0.01  -0.01  -0.02 
17-Feb -0.00673  -0.00469  -0.00908  14-Apr -0.01  -0.01  -0.02 
18-Feb -0.00787  -0.00463  -0.01128  15-Apr -0.01  -0.01  -0.02 
19-Feb 0.00165  0.00253  0.00124  16-Apr -0.02  -0.01  -0.02 
20-Feb 0.00171  0.00282  0.00066  17-Apr -0.02  -0.02  -0.02 
21-Feb 0.00221  0.00357  0.00104  18-Apr -0.02  -0.01  -0.02 
22-Feb 0.00222  0.0034  0.00126  19-Apr 0.05  0.06  0.05 
23-Feb 0.002 
24-Feb 0.00206 
25-Feb 0.00215 
0.00313 
0.00351 
0.00378 
0.0009 
0.00058 
0.0006 
20-Apr 0.05 
21-Apr 0.05 
22-Apr 0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
26-Feb 0.00238  0.00342  0.00137  23-Apr 0.04  0.04  0.04 
27-Feb 0.003  0.00423  0.00178  24-Apr 0.04  0.04  0.04 
28-Feb 0.00353  0.00485  0.00223  25-Apr 0.04  0.04  0.04 
26-Apr 0.04  0.04  0.03 
01-Mar 0.00344  0.00483  0.0021  27-Apr 0.04  0.04  0.03 
02-Mar 0.003  0.00363  0.00235  28-Apr 0.04  0.04  0.04 
03-Mar 0.00315  0.00386  0.00239  29-Apr 0.04  0.04  0.04 
04-Mar 0.00303  0.00494  0.00096  30-Apr 0.03  0.04  0.03 
05-Mar 0.00078  0.00283  -0.00166  01-May 0.04  0.04  0.03 
06-Mar -0.00227  -0.00115  -0.00365  02-May 0.03  0.03  0.03 
07-Mar -0.00358  -0.00217  -0.00499  03-May 0.03  0.03  0.03 
08-Mar -0.00413  -0.00258  -0.00571  04-May 0.03  0.03  0.03 
09-Mar -0.00317  0.00014  -0.00635  05-May 0.03  0.03  0.03 
10-Mar -0.00367  -0.00144  -0.00592  06-May 0.03  0.03  0.03 
11-Mar -0.00372  -0.00135  -0.00602  07-May 0.03  0.03  0.03 
12-Mar -0.00437  -0.00236  -0.00653  08-May 0.03  0.03  0.03 
13-Mar -0.00469  -0.0027  -0.00681  09-May 0.03  0.03  0.03 
14-Mar -0.00481  -0.00259  -0.00676  10-May 0.03  0.03  0.03 
15-Mar -0.00414  -0.00233  -0.00622  11-May 0.03  0.03  0.03 
16-Mar -0.00416  -0.00261  -0.0056  12-May 0.03  0.03  0.03 
17-Mar -0.00506  -0.00321  -0.007  13-May 0.03  0.03  0.03 
18-Mar -0.00462  -0.00229  -0.00713  14-May 0.03  0.03  0.03 
19-Mar -0.00506  -0.00327  -0.00667  15-May 0.03  0.03  0.03 
20-Mar -0.00414  -0.00106  -0.00723  16-May 0.03  0.03  0.02 
17-May 0.03  0.03  0.02 
08-Apr -0.01162  -0.00969  -0.01217 
09-Apr -0.01253  -0.00968  -0.01529  13-Jul  -0.13  -0.13  -0.13 
10-Apr -0.01381  -0.01242  -0.01509  14-Jul  -0.13  -0.13  -0.14 
11-Apr -0.01408  -0.01217  -0.0159  15-Jul  -0.14  -0.14  -0.14 
12-Apr -0.01449  -0.0126  -0.01643  16-Jul  -0.14  -0.14  -0.14 
13-Apr -0.0139  -0.0115  -0.01637  17-Jul  -0.15  -0.15  -0.15 142 
Appendix H.  Continued. 
14-Apr -0.01397  -0.01142  -0.01628  18-Jul  -0.15  -0.15  -0.15 
15-Apr -0.01451  -0.0129  -0.01607  19-Jul  -0.16  -0.15  -0.16 
16-Apr -0.01531  -0.01342  -0.01738  20-Jul  -0.16  -0.16  -0.16 
17-Apr -0.01655  -0.01531  -0.01783  21-Jul  -0.16  -0.16  -0.16 
18-Apr -0.01667  -0.01367  -0.01958  22-Jul  -0.16  -0.16  -0.17 
19-Apr -0.0178  -0.01585  -0.01972  23-Jul  -0.17  -0.17  -0.17 
20-Apr -0.01784  -0.01553  -0.02054  24-Jul  -0.17  -0.17  -0.17 
21-Apr -0.01887  -0.01698  -0.02054  25-Ju1  -0.18  -0.18  -0.18 
22-Apr -0.01998  -0.01817  -0.0216  26-Jul  -0.18  -0.18  -0.18 
23-Apr -0.02109  -0.01944  -0.0226  27-Jul  -0.18  -0.18  -0.19 
24-Apr -0.02212  -0.01997  -0.02413  28 -Jul  -0.19  -0.19  -0.19 
25-Apr -0.02281  -0.02033  -0.02517  29-Jul  -0.19  -0.19  -0.19 
26-Apr -0.0241  -0.0223  -0.02552  30-Jul  -0.20  -0.20  -0.20 
27-Apr -0.02381  -0.02203  -0.02553  31-Jul  -0.20  -0.20  -0.20 
28-Apr -0.02416  -0.0221  -0.0265 
29-Apr -0.02358  -0.02155  -0.02555  01-Aug -0.21  -0.21  -0.21 
30-Apr -0.02413  -0.02229  -0.0259  02-Aug -0.21  -0.21  -0.21 
03-Aug -0.22  -0.22  -0.22 
01-May -0.02375  -0.02165  -0.02582  04-Aug -0.22  -0.22  -0.22 
02-May -0.02385  -0.02153  -0.02646  05-Aug -0.22  -0.22  -0.23 
03-May -0.02502  -0.02278  -0.02739  06-Aug -0.23  -0.23  -0.23 
04-May -0.02474  -0.02335  -0.02619  07-Aug -0.23  -0.23  -0.23 
05-May -0.02474  -0.02297  -0.02654  08-Aug -0.24  -0.24  -0.24 
06-May -0.02457  -0.02108  -0.02795  09-Aug -0.24  -0.24  -0.24 
07-May -0.0254  -0.0231  -0.02742  10-Aug -0.24  -0.24  -0.24 
15-Aug -0.26  -0.26  -0.26 
13-Jun  -0.07172  -0.07088  -0.0726  16-Aug -0.26  -0.26  -0.26 
14-Jun  -0.07229  -0.0706  -0.07404  17-Aug -0.26  -0.26  -0.27 
15-Jun  -0.07238  -0.07025  -0.07469  18-Aug -0.27  -0.27  -0.27 
16-Jun  -0.07273  -0.0706  -0.07524  19-Aug -0.27  -0.27  -0.27 
17-Jun  -0.07381  -0.07117  -0.07665  20-Aug -0.28  -0.28  -0.28 
18-Jun  -0.07464  -0.07244  -0.07674  21-Aug -0.28  -0.28  -0.28 
19-Jun  -0.07544  -0.07322  -0.07792  22-Aug -0.28  -0.28  -0.29 
20-Jun  -0.07688  -0.07484  -0.07903  23-Aug -0.29  -0.29  -0.29 
21-Jun  -0.07735  -0.07485  -0.07982  24-Aug -0.29  -0.29  -0.29 
22-Jun  -0.0799  -0.07811  -0.08174  25-Aug -0.29  -0.29  -0.30 
23-Jun  -0.08257  -0.08072  -0.08447  26-Aug -0.30  -0.30  -0.30 
24-Jun  -0.08489  -0.08294  -0.0866  27-Aug -0.30  -0.30  -0.30 
25-Jun  -0.08821  -0.08643  -0.08996  28-Aug -0.31  -0.31  -0.31 
26-Jun  -0.09072  -0.08832  -0.09286  29-Aug -0.31  -0.31  -0.31 
27-Jun  -0.09383  -0.09147  -0.09653  30-Aug -0.31  -0.31  -0.31 
28-Jun  -0.09667  -0.09406  -0.0992  31 -Aug -0.32  -0.32  -0.32 
29-Jun  -0.09946  -0.0976  -0.10143 
30-Jun  -0.10378  -0.10134  -0.10606  01-Sep -0.32  -0.32  -0.32 
02-Sep -0.32  -0.32  -0.32 
01-Jul  -0.10764  -0.10492  -0.11016  03-Sep -0.33  -0.33  -0.33 
02-Jul  -0.11018  -0.1074  -0.11293  04-Sep -0.33  -0.33  -0.33 
03-Jul  -0.11091  -0.1077  -0.11419  05-Sep -0.33  -0.33  -0.33 
04-Jul  -0.11317  -0.11137  -0.11506  06-Sep -0.34  -0.33  -0.34 
05-Jul  -0.11606  -0.11369  -0.11856  07-Sep -0.34  -0.34  -0.34 
06-Jul  -0.1186  -0.11628  -0.12099  08-Sep -0.34  -0.34  -0.34 
07-Jul  -0.12043  -0.11728  -0.12344  09-Sep -0.34  -0.34  -0.34 143 
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08-Jul  -0.12359  -0.1202  -0.12689  10-Sep -0.35  -0.34  -0.35 
09-Jul  -0.12429  -0.12177  -0.12674  11-Sep -0.35  -0.35  -0.35 
10-Jul  -0.12467  -0.12253  -0.12671  12-Sep -0.35  -0.35  -0.35 
11-Jul  -0.12637  -0.1239  -0.12869  13-Sep -0.35  -0.35  -0.36 
12-Jul  -0.12764  -0.12617  -0.12922 
13-Jul  -0.13763  -0.1358  -0.13974  05-Oct -0.21  -0.21  -0.21 
14-Jul  -0.14559  -0.14367  -0.14736  06-Oct 0.00  0.00  0.00 
15-Jul  -0.1486  -0.14662  -0.15051  07-Oct 0.00  0.00  0.00 
16-Jul  -0.15215  -0.15019  -0.15426  08-Oct  -0.00  0.00  -0.00 
17-Jul  -0.15546  -0.15359  -0.15745  09-Oct -0.00  -0.00  -0.00 
18-Jul  -0.15868  -0.15653  -0.16063  10-Oct  -0.00  -0.00  -0.01 
19-Jul  -0.15988  -0.15749  -0.16231  11-Oct  -0.00  -0.00  -0.01 
20-Jul  -0.16062  -0.15786  -0.16321  12-Oct  -0.00  -0.00  -0.00 
21-Jul  -0.16318  -0.16042  -0.16543  13-Oct  -0.00  -0.00  -0.00 
22-Jul  -0.16585  -0.16276  -0.16845  14-Oct  -0.01  -0.00  -0.01 
23-Jul  -0.16846  -0.16636  -0.17063  15-Oct  -0.01  -0.01  -0.01 
24-Jul  -0.17135  -0.16935  -0.17332  16-Oct  -0.01  -0.01  -0.01 
25-Jul  -0.17483  -0.17244  -0.17713  17-Oct  -0.01  -0.01  -0.01 
26-Jul  -0.17785  -0.17519  -0.18059  18-Oct  -0.01  -0.01  -0.01 
27-Jul  -0.17981  -0.17767  -0.18173  19-Oct -0.01  -0.01  -0.01 
28-Jul  -0.18319  -0.18059  -0.18571  20-Oct -0.01  -0.01  -0.01 
29-Jul  -0.18573  -0.18262  -0.18864  21-Oct -0.01  -0.01  -0.01 
30-Jul  -0.18708  -0.18509  -0.18906  22-Oct -0.01  -0.01  -0.01 
31-Jul  -0.19072  -0.1886  -0.19244  23-Oct -0.01  -0.01  -0.01 
24-Oct  -0.01  -0.01  -0.02 
01-Aug -0.19478  -0.19257  -0.19716  25-Oct -0.02  -0.02  -0.02 
02-Aug -0.19879  -0.19674  -0.2006  26-Oct  -0.02  -0.02  -0.02 
03-Aug -0.20165  -0.19953  -0.20365  27-Oct  -0.02  -0.02  -0.02 
04-Aug -0.20456  -0.20258  -0.20649  28-Oct  -0.02  -0.02  -0.02 
05-Aug -0.20751  -0.20554  -0.20938  29-Oct 0.00  0.01  0.00 
06-Aug -0.21041  -0.20753  -0.21324  30-Oct 0.00  0.01  0.01 
07-Aug -0.21117  -0.20731  -0.21447  31-Oct 0.01  0.01  0.01 
08-Aug -0.21263  -0.21055  -0.21451 
09-Aug -0.21609  -0.21385  -0.21815  01-Nov 0.01  0.02  0.01 
10-Aug -0.21863  -0.21675  -0.22056  02-Nov 0.01  0.02  0.02 
15-Aug -0.22618  -0.22509  -0.22709  03-Nov -0.00  0.02  0.01 
16-Aug -0.22974  -0.22716  -0.23233  04-Nov -0.00  0.00  0.00 
17-Aug -0.23069  -0.22769  -0.23407  05-Nov -0.00  0.00  0.00 
18-Aug -0.23307  -0.23113  -0.23484  06-Nov -0.01  0.00  -0.00 
19-Aug -0.23561  -0.23377  -0.23742  07-Nov -0.01  0.00  -0.00 
20-Aug -0.23822  -0.23631  -0.23999  08-Nov -0.01  0.00  -0.00 
21-Aug -0.24082  -0.23872  -0.2428  09-Nov -0.00  0.00  0.00 
22-Aug -0.24399  -0.2414  -0.24637  10-Nov -0.01  0.01  -0.00 
23-Aug -0.24658  -0.24367  -0.24945  11-Nov -0.01  0.04  0.02 
24-Aug -0.24737  -0.24546  -0.24932  12-Nov 0.03  0.04  0.04 
25-Aug -0.24956  -0.24754  -0.25151  13-Nov 0.03  0.04  0.03 
26-Aug -0.25144  -0.24938  -0.25342  14-Nov 0.03  0.03  0.03 
27-Aug -0.25396  -0.25203  -0.25581  15-Nov 0.03  0.03  0.03 
28-Aug -0.2561  -0.25385  -0.25816  16-Nov 0.02  0.03  0.03 
29-Aug -0.25765  -0.25489  -0.26017  17-Nov 0.02  0.03  0.03 
30-Aug -0.25978  -0.25803  -0.2614  18-Nov 0.03  0.03  0.03 144 
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31-Aug -0.26215  -0.25944  -0.26478  19-Nov 0.03  0.03  0.03 
20-Nov 0.02  0.03  0.03 
01-Sep -0.26425  -0.26234  -0.26632  21-Nov 0.03  0.03  0.03 
02-Sep -0.26652  -0.26431  -0.26872  22-Nov 0.03  0.03  0.03 
03-Sep -0.26908  -0.26539  -0.27297  23-Nov 0.03  0.05  0.04 
04-Sep -0.27028  -0.26772  -0.27278  24-Nov 0.05  0.05  0.05 
05-Sep -0.27159  -0.26858  -0.2741  25-Nov 0.03  0.05  0.04 
06-Sep -0.27326  -0.27076  -0.27569  26-Nov 0.03  0.04  0.03 
07-Sep -0.27412  -0.27199  -0.27654  27-Nov 0.05  0.05  0.05 
08-Sep -0.27549  -0.27341  -0.27757  28-Nov 0.04  0.05  0.04 
09-Sep -0.27699  -0.27454  -0.27921  29-Nov 0.05  0.05  0.05 
30-Nov 0.05  0.05  0.05 
05-Oct -0.15532  -0.15302  -0.15766  01-Dec 0.01  0.04  0.03 
06-Oct 0.00174  0.0043  -0.00072  02-Dec 0.01  0.02  0.02 
07-Oct -0.00124  0.00193  -0.00349  03-Dec 0.01  0.05  0.03 
08-Oct -0.00485  -0.00277  -0.00699  04-Dec 0.03  0.04  0.03 
09-Oct -0.00744  -0.00597  -0.0091  05-Dec 0.03  0.03  0.03 
10-Oct -0.01094  -0.00928  -0.01272 
11-Oct -0.01185  -0.0106  -0.01335 
12-Oct -0.01274  -0.00963  -0.01555 
13-Oct -0.01594  -0.01389  -0.01782 
14-Oct -0.01885  -0.0169  -0.02088 
15-Oct -0.02185  -0.02007  -0.02374 
16-Oct -0.02292  -0.01834  -0.02739 
17-Oct -0.02519  -0.02226  -0.02819 
18-Oct -0.02567  -0.02357  -0.02762 
19-Oct -0.02825  -0.02601  -0.03026 
20-Oct -0.03063  -0.02876  -0.03256 
21-Oct -0.03135  -0.02728  -0.03561 
22-Oct -0.03274  -0.031  -0.0342 
23-Oct -0.0354  -0.03447  -0.03629 
24-Oct -0.03699  -0.03522  -0.03865 
25-Oct -0.03867  -0.03748  -0.04 
26-Oct -0.03921  -0.03668  -0.04194 
27-Oct -0.03938  -0.03795  -0.04094 
28-Oct -0.04074  -0.03949  -0.04236 
29-Oct -0.032  0.015  0.002 
30-Oct -0.034  0.026  0.002 
31-Oct -0.039  0.039  0.001 
01-Nov -0.041  0.033  -0.001 
02-Nov -0.026  0.004  -0.003 
03-Nov -0.031  0.001  -0.005 
04-Nov -0.047  0.022  -0.006 
05-Nov -0.014  -0.003  -0.006 
06-Nov -0.03  0.006  -0.008 
07-Nov -0.048  0.012  -0.008 
08-Nov -0.032  -0.001  -0.007 
09-Nov -0.018  -0.004  -0.008 
10-Nov -0.015  -0.004  -0.009 145 
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11-Nov -0.018  -0.004  -0.01 
12-Nov -0.053  -0.004  -0.01 
13-Nov -0.048  0.022  -0.01 
14-Nov -0.021  -0.007  -0.011 
15-Nov -0.048  0.011  -0.011 
16-Nov -0.023  -0.008  -0.012 
17-Nov -0.038  -0.006  -0.012 
18-Nov -0.045  -0.007  -0.013 
19-Nov -0.034  -0.005  -0.014 
20-Nov -0.028  -0.006  -0.015 
21-Nov -0.018  -0.012  -0.016 
22-Nov -0.021  -0.012  -0.016 
23-Nov -0.024  -0.011  -0.017 
24-Nov -0.021  -0.008  -0.016 
25-Nov -0.028  -0.011  -0.016 
26-Nov -0.023  -0.013  -0.017 
27-Nov -0.029  -0.013  -0.018 
28-Nov -0.028  -0.012  -0.019 
29-Nov -0.031  -0.014  -0.02 
30-Nov -0.062  -0.003  -0.019 
01-Dec -0.06  -0.001  -0.019 
02-Dec -0.028  -0.015  -0.021 
03-Dee -0.051  -0.004  -0.02 
04-Dec -0.027  -0.018  -0.022 
05-Dec -0.03  -0.017  -0.022 146 
Appendix I.  Actual flow data in 1/10ths of feet as recorded from the flume staff gages 
during periodic visits to study areas. These values are used to correct and 
calibrate datalogger flow measurements. 
Date  Jensen  Mays 
01/31/95  0  0.5 
02/03/95  0  0 
02/11/95  0  0.1 
02/19/95  0  0.16 
03/05/95  0  0.12 
03/21/95  0  0.095 
04/17/95  0  0.05 
04/20/95  0  0 
05/08/95  0  0 
05/17/95  0  0 
06/07/95  0  0 
06/12/95  0  0 
06/16/95  0  0 
06/28/95  0  0 
07/03/95  0  0 
07/05/95  0  0 
07/06/95  0  0 
07/07/95  0  0 
07/13/95  0  0 
07/27/95  0  0 
08/03/95  0  0 
08/11/95  0  0.1 
08/13/95  0  0 
08/31/95  0  0 
09/14/95  0  0 
09/21/95  0  0 
09/22/95  0  0 
09/28/95  0  0 
09/29/95  0  0 
10/01/95  0  0 
10/05/95  0  0 
10/29/95  0  0 
11/02/95  0  0 
11/09/95  0  0 
12/07/95  0  0 
12/14/95  0  0 -I. Igarmi 
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Appendix J.  Planned view of flume and stilling well with schematic of stilling well and pressure transducer location. 148 
Appendix K.	  Precipitation data by storm (in millimeters) from raingages located near 
Jensen and Mays flumes. Data is recorded in millimeters and represents 
1995. Is­ .  I 
Storm #  Date  Time  Cumulative 
MITIRIM MT= 
P  .Mme  P ./Tme  Cumulative  Rate
ITM11 !MIMI 
APRIL #1  4128/95  12  12  0.025  0.635  0.635  0.05291 
3  15  0.15  3.81  4.445 IMMINE 
6  21  0.25  6.35  10.795  kilrIMMM 
5/1/95  3  3  0.15  3.81  3.81 
6  9  0.05  1.27  5.08  0.211666666 
3  12  0.05  1.27  6.35  :4r 
21  33  0.025  0.635  6.985 rimmmre,..; 
MAY #2  5/4/95  9  9  0.075  1.905  1.905  0.211666666 
MAY #3  5/6/95  6  6  0.05  1.27  1.27 
MAY #4  5/10/95  6  6  0.075  1.905  1.905  0.317 
3  9  0.05  1.27  3.175 rammtm 
3  12  0  0  3.175 
3  15  0.05  1.27  4.445 inemmtr 
-
Storm #  Date  Time  Cumulative
WIRFIll Mr= 
P  ./Time  Cumulative  Rate 
JUNE #1  6/1/95  15  15  0.025  0.635  0.635  0.04  KK 
6  21  0.025  0.635  1.27 
3  24  0.15  3.81  5.08 
JUNE #2  6/4/95  6  6  0.225  5.715  5.715  0.95 
9  15  0.05  1.27  6.985  0.1411111111 
JUNE #3  6/6/95  12  12  0.225  5.715  5.715 
12  24  0.05  1.27  6.985 
JUNE #4  6/14/95  9 
6 
9 
15 
0.075 
0.1 
1.905 
2.54 
1.905 
4.445 
0.211666666
ritnItmr 
9  24  0  0  4.445 
3  27  0.2  5.08  9.525 1111Mititi= 
6  33  0 IMI =NMI WW1 
0  9.525 
TM OEM= keY/411;:;:;:*A s 1 
-
Storm #  Date  Time  Cumulative  P t.Mme  P .lime  Cumulative  Rate 
JULY #1  7/8/95  3  3  0.25  6.35  6.35 MEM 
JULY #2  7/12/95  6  6  0.125  3.175  3.175  0.5291 
Storm #  Date  Time  Cumulative  MGM  P ./Tme  Cumulative  Rate
WrIPM =MIMI  11711M51 ETIAM9 
JULY #3  7/19/95  3  3  0.05  1.27  1.27 frAttm 
AUG #1  8/10/95  3  3  0.075  1.905  1.905  0. 
Storm #  Date  Time  Cumulative  IMSIM  Cumulative  Rate 
MIN 
NO STORMS 
: ­
Storm #  Date  Time  Cumulative  P  .Mme  P ./Tme  Cumulative  Rate
 
111111r*M111117,!=  ETIIM VITIM9 
SEPT #1  9/25195  6  6  0.05  1.27  1.27  0.211666 
SEPT #2  9/27/95  3  3  0.05  1.27  1.27 
12  15  0.05  1.27  2.54 
10/1/95  3  3  0.125  3.175  3.175  ',En=
3  6  0.05  1.27  4.445 rir=7. 
6  12  0  0  4.445 
3  15  0.125  3.175  7.62 
: ­
Storm #  Date  Time  Cumulative  O=  P ./Tme  Cumulative  Rate 
r!*111 i7T1M  MIIIM VIM EMT,
RATMTPM.k* I  "
 '  II  .  . $ .  .	  i l 
Storm #  Date  Time  Cumulative Wilarri  P ./Tme  Cumulative  Rate
llrllMMIMIIIM  irritM1IOW=WITITATII 
APRIL #1  4/28/95	  6  6  0.05  1.27  1.27  0.21166 
6 12  0  0 1.27  0 
3  15  0.1  2.54  3.81  0.84666 
6  21  0.3  7.62  11.43  1.2 
MAY #1  5/1/95	  3  3  0.2  5.08  5.08 =1:1=c4c 
6  9  0.025  0.635  5.715  0.1  c 
9  18  0.075  1.905  7.62  0.21166 
MAY #2  5/4/95	  6  6  0.15  3.81  3.81  0. 
MAY #3  5/6/95  9  9  0.025  0.635  0.635  0.07 8+ 
15  24  0.025  0.635  1.27  0.04 
MAY #4  5/10/95  6  6  0.075  1.905  1.905  0.317 
3  9  0.025  0.635  2.54  0.21166 
3  12  0.075  1.905  4.445  O. 
12  24  0.025  0.635  5.08  0.05 
-
Storm #  Date  Time  Cumulative  P t.Mme  P ./Tme  Cumulative  Rate
IMMill111M11  MI MI rgirgiffl.MIIIIIIMIIIIM 
JUNE #1  6/1/95	  3  3  0.05  1.27  1.27  0.4 tvc 
6  9  0.05  1.27  2.54  0.211 
12	  21  0.025  0.635  3.175  0.05 
3  24  0.2  5.08  8.255 11.11=A c 
JUNE #2  6/4/95  3  3  0.225  5.715  5.715 
12  15  0.025  0.635  6.35  0.05 
6  21  0.025  0.635  6.985  0.1 
JUNE #3  6/6/95	  6  6  0.125  3.175  3.175  0.52916 
9  15  0  0  3.175 
3  18  0.125  3.175  6.35  li  : 
3  21  0.05  1.27  7.62  0.4 
JUNE #4  6/14/95	  6  6  0.05  1.27  1.27  0.21166 
6  12  0.125  3.175  4.445  0.5291 
6  18  0.025  0.635  5.08  0.1e 
3  21  0.1  2.54  7.62  0. 
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EIMBZIll  UM Appendix L-1.  Mays sedimentation data for August and October. Measurements taken at the base of the stakes and to the 
nearest centimeter. 
Data collectors Cornwell/ 
Fisher 
Watershed:  Mays	  Date:  8/4/95 
Distance  Slope  Stake #1	  Stake #2  Stake #3 
Channel  Channel  Upslope  Downslope Average  Slope  Upslope  Downslope Average  Slope  Upslope  Downslope Average 
Sub-basin #  Aspect  (m)  to Stake  Ht (cm)  Ht (cm)  lit (cm)  #1 to #2  lit (cm)  I-ft (cm)  Ht (cm)  #2 to #3 lit (cm)  Ht (cm)  Ht (cm) 
1 E  9 15  44  44 44  14  43  46  44.5  14  40  40  40 
2 E  7  21  62  61 81.5  22  44  44  44  15  38  39 38.5
 
3 NE  4  18  54  53 53.5  19  43  42  42.5  17  41  41  41
 
4 N  2  14 49  48 48.5  11  43  43  43  11  48  48 48
 
5 W  5  15 45  47 46  17  45  46 45.5 28  41
  41  41
 
6 N  9 5 45  46
  45.5  7  38  38  38  7 47  47 47
 
7 NW  7  18 39  39 39  17  35  35  35
  21  39  39 39
 
8 NW  5  18 53  53 53
  12  47  47  47  15  52  53 52.5
 
9 W  8 6 51  52
  51.5  8  49  49  49  8  44  43 43.5
 
10 S  6  16 45  47 46  19  50
  50  50  15 45  47 46
 
11 SW  3 24 36  37 36.5 20  49  49  49 20 48  48 48
 
12 S  5  23  48  48  48  20  48  49  48.5  18  42  43 42.5 
Date  10/23/95 
Watershed:  Mays 
Sub -basin #  Aspect 
1 E  45  45 45  45  46  45.5  40  41  40.5
 
2 E  62  63  62.5
  45  45  45  39  39 39
 
3 NE
  49  51 50  41  42 41.5  41  41  41
 
4 N  45  48 46.5  40  43  41.5  49  49  49
 
5 W  47  47 47  46  46 46  44  43
  43.5
 
6 N  45  46 45.5  32  37  34.5  38  42  39
 
7 NW
  33  35  34  33  37  35  38  39 38.5
 
8 NW  52  53  52.5  48  49  48.5  52  52
  52
 
9 W  51  51  51  49  48 48.5  44  44  44
 
10 S  41  42  41.5  32  49  40.5  39  40  39.5
 
11 SW  30  35 32.5  49  49  49  45  45  45
 
0-.... 12 S	  48  48 48  47  48  47.5  41  42  41.5	  LA 
La Appendix L-2.  Jensen sedimentation plot data for August and October. Measurements taken at base of stake to the nearest 
centimeter. 
Data collectors Cornwell/F 
Isher 
Watershed:  Jensen  Date:  8/4/95 
Distance  Slope  Stake #1  Stake #2  Stake #3 
Channel  Channel  Ups lope  Downslope Average  Slope  Upslope  Downslope Average  Slope  Upslope  Downslope Average 
Sub-basin #  Aspect  (m)  to Stake  Ht (m)  lit (m)  Ht (cm)  #1 to #2  Ht (m)  Ht (m)  Ht (cm)  #2 to #3  Ht (m)  Ht (m)  Ht (cm) 
1 E  3  8.00  53  53  53  8  50  50  50  8  51  50  50.5 
2 E  6  16.00  49  49  49  12  48  46  47  8  45  46  45.5 
3 E  2  11.00  49  49  49  16  54  58  56  13  54  54  54 
4 E  10  19.00  44  45  44.5  9  48  45  46.5  17  44  45  44.5 
5 NE  5  11.00  45  46  45.5  11  46  45  45.5  12  37  38  37.5 
6 E  6  16.00  40  40  40  14  41  41  41  15  51  50  50.5 
7 N  5  16.00  41  41  41  13  40  40  40  12  40  39  39.5 
8 NW  1  17.00  43  43  43  10  43  44  43.5  9  44  44  44 
9 W  8  19.00  45  45  45  14  46  47  46.5  12  39  40  39.5 
10 W  3  23.00  47  46  46.5  15  45  47  46  18  45  45  45 
11 W  4  16.00  39  40  39.5  17  46  46  46  19  40  41  40.5 
12 W  10  21.00  48  47  46.5  27  43  44  43.5  29  44  45  44.5 
Date  10/29/95  Distance  Slope  Stake #1  Stake #2  Stake #3 
Watershed:  Jensen  Channel  Channel  Upslope  Downslope Average  Slope  Upslope  Downslope Average  Slope  Upslope  Downslope Average 
Sub-basin *  Aspect 
1E 
(m)  to Stake  Ht (m) 
53 
Ht (m)  Ht (cm)  #1 to #2 
53  53 
Ht (m) 
49 
Ht (m)  Ht (cm) 
50  49.5 
#2 to #3  Ht (m) 
51 
Ht (m)  Ht (cm) 
51  51 
2 E  49  50  49.5  47  47  47  45  46  45.5 
3E  50  49  49.5  54  54  54  53  54  53.5 
4E  44  46  45  45  47  46  45  46  45.5 
5 NE  44  45  44.5  43  44  43.5  35  38  36.5 
6 E  39  41  40  37  38  37.5  51  50  50.5 
7N  41  41  41  40  41  40.5  39  40  39.5 
8 NW  43  43  43  42  43  42.5  41  43  42 
9 W  43  44  43.5  45  45  45  37  39  38 
10 W  46  47  46.5  48  47  46.5  46  46  46 
11 W  39  40  39.5  44  46  45  41  41  41 
12 W  43  49  46  43  44  43.5  44  45  44.5 155 
Appendix M-1.  Statistical output of percent cover analysis. 
Analysis of Variance Procedure 
Class Level Information 
Class  Levels  Values 
BLOCK  2  12 
ASPECT  4  1234 
Number of observations in data set = 8 
Dependent Variable: PGRASS 
Sum of  Mean 
Source  DF  Squares  Square F Value  Pr > F 
Model  7  275.8750000  39.4107143  . 
Error  0  . 
Corrected Total  7  275.8750000 
R-Square  C.V.  Root MSE  PGRASS Mean 
1.000000  0  0  16.3750000 
Source  DF  Anova SS Mean Square F Value  Pr > F
 
BLOCK  1  45.1250000  45.1250000  .
 
ASPECT  3  195.3750000  65.1250000  .
 
BLOCK*ASPECT  3  35.3750000  11.7916667  .
 
Tests of Hypotheses using the Anova MS for BLOCK*ASPECT as an error term 
Source  DF  Anova SS  Mean Square F Value  Pr > F 
BLOCK  1  45.12500000  45.12500000  3.83  0.1454 
ASPECT  3  195.3750000  65.1250000  5.52  0.0971 
BLOCK*ASPECT  3  35.37500000  11.79166667  1.00  0.5000 
Dependent Variable: BSOIL 
Sum of  Mean 
Source  DF  Squares  Square F Value  Pr > F 
Model  7  686.8750000  98.1250000  . 
Error  0  . 
Corrected Total  7  686.8750000 
R-Square  C.V.  Root MSE  BSOIL Mean 
1.000000  0  0  45.1250000 
Source  DF  Anova SS Mean Square F Value  Pr > F
 
BLOCK  1  45.1250000  45.1250000  .
 
ASPECT  3  277.3750000  92.4583333  .
 
BLOCK*ASPECT  3  364.3750000  121.4583333  .
 
Tests of Hypotheses using the Anova MS for BLOCK*ASPECT as an error term 
Source  DF  Anova SS Mean Square F Value  Pr > F 
BLOCK  1  45.12500000  45.12500000  0.37  0.5852 
ASPECT  3  277.3750000  92.4583333  0.76  0.5860 
BLOCK*ASPECT  3  364.3750000  121.4583333  1.00  0.5000 156 
Appendix M-1.  Continued. 
Dependent Variable: LITTER 
Sum of  Mean 
Source  DF  Squares  Square F Value  Pr > F 
Model  7  723.5000000  103.3571429  . 
Error  0 
Corrected Total  7  723.5000000 
R-Square  C.V.  Root MSE  LITTER Mean 
1.000000  0  0  30.7500000 
Source  DF  Anova SS Mean Square F Value  Pr > F
 
BLOCK  1  0.5000000  0.5000000  .
 
ASPECT  3  172.5000000  57.5000000  .
 
BLOCK*ASPECT  3  550.5000000  183.5000000  .
 
Tests of Hypotheses using the Anova MS for BLOCK*ASPECT as an error term 
Source  DF  Anova SS  Mean Square F Value  Pr > F 
BLOCK  1  0.50000000  0.50000000  0.00  0.9617 
ASPECT  3  172.5000000  57.5000000  031  0.8170 
BLOCK*ASPECT  3  550.5000000  183.5000000  1.00  0.5000 
Dependent Variable: LSHRUB 
Sum of  Mean 
Source  DF  Squares  Square F Value  Pr > F 
Model  7  41.87500000  5.98214286  . 
Error  0  . 
Corrected Total  7  41.87500000 
R-Square  C.V.  Root MSE  LSHRUB Mean 
1.000000  0  0  4.62500000 
Source  DF  Anova SS Mean Square F Value  Pr > F 
BLOCK  1  1.12500000  1.12500000  . 
ASPECT  3  31.37500000  10.45833333  .  . 
BLOCK*ASPECT 3  9.37500000  3.12500000  . 
Tests of Hypotheses using the Anova MS for BLOCK*ASPECT as an error term 
Source  DF  Anova SS Mean Square F Value  Pr > F 
BLOCK  1  1.12500000  1.12500000  036  0.5908 
ASPECT  3  31.37500000  10.45833333  3.35  0.1738 
BLOCK*ASPECT  3  9.37500000  3.12500000  1.00  0.5000 
Dependent Variable: DSHRUB 
Sum of  Mean 
Source  DF  Squares  Square F Value  Pr > F 
Model  7  58.00000000  8.28571429 
Error  0  . 
Corrected Total  7  58.00000000 
R-Square  C.V.  Root MSE  DSHRUB Mean 
1.000000  0  0  4.50000000 157 
Appendix M-1.  Continued. 
BLOCK  1  32.00000000  32.00000000 
ASPECT  3  16.00000000  5.33333333 
BLOCK*ASPECT  3  10.00000000  3.33333333 
Tests of Hypotheses using the Anova MS for BLOCK*ASPECT as an error term 
Source  DF  Anova SS  Mean Square F Value  Pr> F 
BLOCK  1  32.00000000  32.00000000  9.60  0.0534 
ASPECT  3  16.00000000  5.33333333  1.60  0.3544 
BLOCK*ASPECT  3  10.00000000  3.33333333  1.00  0.5000 
Dependent Variable: TREE 
Sum of  Mean 
Source  DF  Squares  Square F Value  Pr > F 
Model  7  1143.875000  163.410714  . 
Error  0  . 
Corrected Total  7  1143.875000 
R-Square  C.V.  Root MSE  TREE Mean 
1.000000  0  0  233750000 
Source  DF  Anova SS  Mean Square F Value  Pr > F 
BLOCK  1  21.1250000  21.1250000 
ASPECT  3  611.3750000  203.7916667 
BLOCK*ASPECT 3  511.3750000  170.4583333 
Tests of Hypotheses using the Anova MS for BLOCK*ASPECT as an error term 
Source  DF  Anova SS Mean Square F Value  Pr > F 
BLOCK  1  21.12500000 21.12500000  0.12  0.7481 
ASPECT  3  611.3750000 203.7916667  1.20  0.4434 
BLOCK*ASPECT  3  511.3750000  170.4583333  1.00  0.5000 
Dependent Variable: AGRASS 
Sum of  Mean 
Source  DF  Squares  Square F Value  Pr> F 
Model  7  3.50000000  0.50000000  . 
Error  0  . 
Corrected Total  7  3.50000000 
R-Square  C.V.  Root MSE  AGRASS Mean 
1.000000  0 0  0.25000000 
Source  DF  Anova SS Mean Square F Value  Pr > F 
BLOCK  1  0.50000000  0.50000000 
ASPECT  3  1.50000000  0.50000000 
BLOCK*ASPECT 3  1.50000000  0.50000000 
Tests of Hypotheses using the Anova MS for BLOCK*ASPECT as an error term 
Source  DF  Anova SS Mean Square F Value  Pr > F 
BLOCK  1  0.50000000  0.50000000  1.00  03910 
ASPECT  3  1.50000000  0.50000000  1.00  0.5000 
BLOCK*ASPECT 3  1.50000000  0.50000000  1.00  0.5000 158 
Appendix M-1.  Continued. 
Dependent Variable: ROCK 
Sum of  Mean 
Source  DF  Squares  Square F Value  Pr > F 
Model  7  6.00000000  0.85714286  . 
Error  0  . 
Corrected Total  7  6.00000000 
R-Square  C.V.  Root MSE  ROCK Mean 
1.000000  0  0  1.00000000 
Source  DF  Anova SS Mean Square F Value  Pr > F
 
BLOCK  1  0.50000000  0.50000000  .
 
ASPECT  3  5.00000000  1.66666667  .
 
BLOCKASPECT 3  0.50000000  0.16666667  .
 
Tests of Hypotheses using the Anova MS for BLOCK*ASPECT as an error term 
Source  DF  Anova SS  Mean Square F Value  Pr > F 
BLOCK  1  0.50000000  0.50000000  3.00  0.1817 
ASPECT  3  5.00000000  1.66666667  10.00  0.0452 
BLOCK*ASPECT  3  0.50000000  0.16666667  1.00  0.5000 
Dependent Variable: FORB 
Sum of  Mean 
Source  DF  Squares  Square F Value  Pr > F 
Model  7  47.50000000  6.78571429  . 
Error  0  . 
Corrected Total  7  47.50000000 
R-Square  C.V.  Root MSE  FORB Mean 
1.000000  0  0  3.25000000 
DF  Anova SS Mean Square F Value  Pr > F 
BLOCK  1  0.00000000  0.00000000 
ASPECT  3  46.50000000  15.50000000  . 
BLOCK*ASPECT  3  1.00000000  0.33333333  . 
Tests of Hypotheses using the Anova MS for BLOCK*ASPECT as an error term 
Source  DF  Anova SS  Mean Square F Value  Pr > F 
BLOCK  0  0  0.00  1.0000 
ASPECT  3  46.50000000  15.50000000  46.50  0.0052 
BLOCK*ASPECT  3  1.00000000  0.33333333  1.00  0.5000 
T tests (LSD) for variable: PGRASS 
NOTE: This test controls the type I comparisonwise error rate not 
the experimentwise error rate. 
Alpha= 0.05 df= 3 MSE= 11.79167
 
Critical Value of T= 3.18
 
Least Significant Difference= 7.7274
 159 
Appendix M-1.  Continued. 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  BLOCK 
A  18.750  4  1 
A  14.000  4  2 
T tests (LSD) for variable: BSOIL 
Alpha= 0.05 df= 3 MSE= 121.4583 
Critical Value of T= 3.18 
Least Significant Difference=- 24.8 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  BLOCK 
A  47.500  4  2 
A  42.750  4  1 
T tests (LSD) for variable: LITTER 
Alpha= 0.05 df= 3 MSE= 183.5 
Critical Value of T= 3.18 
Least Significant Difference= 30.483 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  BLOCK 
A  31.000  4  1 
A  30.500  4  2 
T tests (LSD) for variable: LSHRUB 
Alpha= 0.05 df= 3 MSE= 3.125 
Critical Value of T= 3.18 
Least Significant Difference= 3.9781 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  BLOCK 
A  5.000  4  2 
A  4.250  4  1 
T tests (LSD) for variable: DSHRUB 
Alpha= 0.05 df= 3 MSE= 3.333333 
Critical Value of T= 3.18 
Least Significant Difference= 4.1085 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  BLOCK 
A  6.500  4  1 
A  2.500  4  2 160 
Appendix M-1.  Continued. 
T tests (LSD) for variable: TREE 
Alpha= 0.05 df= 3 MSE= 170.4583 
Critical Value of T= 3.18 
Least Significant Difference= 29.38 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  BLOCK 
A  25.000  4  2 
A  21.750  4  1 
T tests (LSD) for variable: AGRASS 
Alpha= 0.05 df= 3 MSE= 0.5 
Critical Value of T= 3.18 
Least Significant Difference= 1.5912 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  BLOCK 
A  0.500  4  1 
A  0.000  4  2 
T tests (LSD) for variable: ROCK 
Alpha= 0.05 df= 3 MSE= 0.166667 
Critical Value of T= 3.18 
Least Significant Difference= 0.9187 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  BLOCK 
A  1.250  4  2 
A  0.750  4  1 
T tests (LSD) for variable: FORB 
Alpha= 0.05 df 3 MSE= 0.333333 
Critical Value of T= 3.18 
Least Significant Difference= 1.2992 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  BLOCK 
A  3.250  4  1 
A  3.250  4  2 
T tests (LSD) for variable: PGRASS 
Alpha= 0.05 df= 3 MSE= 11.79167 
Critical Value of T= 3.18 
Least Significant Difference= 10.928 161 
Appendix M-1.  Continued. 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  ASPECT 
A  22.000  2  1 
B  A  19.500  2  3 
B  A  15.000  2  4 
B  9.000  2  2 
T tests (LSD) for variable: BSOIL 
Alpha= 0.05 df= 3 MSE= 121.4583 
Critical Value of T= 3.18 
Least Significant Difference= 35.073 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  ASPECT 
A  53.00  2  2 
A  48.50  2  1 
A  40.50  2  4 
A  38.50  2  3 
T tests (LSD) for variable: LITTER 
Alpha= 0.05 df 3 MSE= 183.5 
Critical Value of T= 3.18 
Least Significant Difference= 43.11 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  ASPECT 
A  35.00  2  4 
A  33.50  2  2 
A  31.50  2  3 
A  23.00  2  1 
T tests (LSD) for variable: LSHRUB 
Alpha= 0.05 df= 3 MSE= 3.125 
Critical Value of T= 3.18 
Least Significant Difference= 5.6258 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  ASPECT 
A  7.500  2  3 
A  5.000  2  1 
A  4.000  2  4 
A  2.000  2  2 162 
Appendix M-1.  Continued. 
T tests (LSD) for variable: DSHRUB 
Alpha= 0.05 df 3 MSE= 3.333333 
Critical Value of T= 3.18 
Least Significant Difference= 5.8103 
Means with the same letter are not significantly different. 
T Grouping  Mean  N ASPECT 
A  6.500  2  3 
A  4.500  2  2 
A  4.500  2  1 
A  2.500  2  4 
T tests (LSD) for variable: TREE 
Alpha= 0.05 df 3 MSE= 170.4583 
Critical Value of T= 3.18 
Least Significant Difference= 41.55 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  ASPECT 
A  37.00  2  2 
A  25.00  2  3 
A  16.50  2  1 
A  15.00  2  4 
T tests (LSD) for variable: AGRASS 
Alpha= 0.05 df 3 MSE= 0.5 
Critical Value of T= 3.18 
Least Significant Difference= 2.2503 
Means with the same letter are not significantly different. 
T Grouping  Mean  N ASPECT 
A  1.000  2  3 
A  0.000  2  2 
A  0.000  2  1 
A  0.000  2  4 
T tests (LSD) for variable: ROCK 
Alpha= 0.05 df= 3 MSE= 0.166667 
Critical Value of T= 3.18 
Least Significant Difference= 1.2992 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  ASPECT 
A  2.000  2  4 
B  A  1.500  2  2 
B  C  0.500  2  3 
C  0.000  2  1 163 
Appendix M-1.  Continued. 
T tests (LSD) for variable: FORB 
Alpha= 0.05 df 3 MSE= 0.333333 
Critical Value of T= 3.18 
Least Significant Difference= 1.8374 
Means with the same letter are not significantly different. 
T Grouping  Mean  N  ASPECT 
A  7.000  2  1 
B  3.500  2  3 
C B  2.000 2  4 
C  0.500  2  2 
Level of Level of  PGRASS  BSOIL---­
BLOCK  ASPECT  N  Mean  SD  Mean  SD 
1  1  1  23.0000000  .  40.0000000  . 
1  2  1  15.0000000  .  51.0000000  . 
1  3  1  21.0000000  .  47.0000000  . 
1  4  1  16.0000000  .  33.0000000  . 
2  1  1  21.0000000  .  57.0000000  . 
2  2  1  3.0000000  .  55.0000000  . 
2  3  1  18.0000000  .  30.0000000  . 
2  4  1  14.0000000  .  48.0000000  . 
Level of Level of  LITTER  LSBRUB 
BLOCK  ASPECT  N Mean  SD  Mean  SD 
1  1  1  29.0000000  .  6.00000000  . 
1  2  1  32.0000000  .  0.00000000  . 
1  3  1  19.0000000  .  7.00000000  . 
1  4  1  44.0000000  .  4.00000000  . 
2  1  1  17.0000000  .  4.00000000  . 
2  2  1  35.0000000  .  4.00000000  . 
2  3  1  44.0000000  .  8.00000000  . 
2  4  1  26.0000000  .  4.00000000  . 
Level of Level of  DSHRUB  TREE 
BLOCK  ASPECT  N Mean  SD  Mean  SD 
1  1  1  7.00000000  .  12.0000000  . 
1  2  1  6.00000000  .  35.0000000  . 
1  3  1 10.00000000  .  14.0000000  . 
1  4  1  3.00000000  .  26.0000000  . 
2  1  1  2.00000000  .  21.0000000  . 
2  2  1  3.00000000  .  39.0000000  . 
2  3  1  3.00000000  .  36.0000000  . 
2  4  1  2.00000000  .  4.0000000  . 164 
Appendix M-1.  Continued. 
Level of Level of  AGRASS  ROCK 
BLOCK  ASPECT  N  Mean  SD  Mean  SD 
1  1  1  0.00000000  0.00000000 
1  2  1  0.00000000  1.00000000 
1  3  1  2.00000000  0.00000000 
1  4  1  0.00000000  .  2.00000000 
2  1  1  0.00000000  0.00000000 
2  2  1  0.00000000  2.00000000 
2  3  1  0.00000000  1.00000000 
2  4  1  0.00000000  2.00000000 
Level of Level of  FORB 
BLOCK  ASPECT  N Mean  SD 
1  1  1  7.00000000  . 
1  2  1  0.00000000  . 
1  3  1  4.00000000  . 
1  4  1  2.00000000  . 
2  1  1  7.00000000 
2  2  1  1.00000000 
2  3  1  3.00000000 
2  4  1  2.00000000 165 
Appendix M-2.  Statistical output of erosional process data. 
Analysis of Variance Procedure 
Class Level Information 
Class  Levels  Values 
WATERSHD  2  12 
SLOPE  3  1 2 3 
Number of observations in data set = 6 
Analysis of Variance Procedure 
Dependent Variable: SEDIMENT 
Sum of  Mean 
Source  DF  Squares  Square F Value  Pr> F 
Model  5  1.46833333  0.29366667  . 
Error  0 
Corrected Total  5  1.46833333 
R-Square  C.V.  Root MSE  SEDIMENT Mean 
1.000000  0  0  -.81666667 
Source  DF  Anova SS Mean Square F Value  Pr > F 
WATERSHD  1.04166667  1.04166667  . 1 
SLOPE  2  0.10333333  0.05166667  . 
WATERSHD * SLOPE  2  0.32333333  0.16166667  . 
Tests of Hypotheses using the Anova MS for WATERSHD*SLOPE as an error term 
Source  DF  Anova SS Mean Square F Value  Pr> F 
WATERSHD  1  1.04166667  1.04166667  6.44  0.1264 
Tests of Hypotheses using the Anova MS for WATERSHD*SLOPE as an error term 
Source  DF  Anova SS Mean Square F Value  Pr> F 
SLOPE  2  0.10333333  0.05166667  0.32  0.7578 
Tests of Hypotheses using the Anova MS for WATERSHD*SLOPE as an error term 
Source  DF  Anova SS Mean Square F Value  Pr > F 
WA TERSHD * SLOPE  2  0.32333333  0.16166667  1.00  0.5000 166 
Appendix M-2.  Continued. 
Analysis of Variance Procedure 
Dependent Variable: SMOVEMT 
Sum of  Mean 
Source  DF  Squares  Square F Value  Pr > F 
Model  5  2.42593333  0.48518667  . 
Error  0  . 
Corrected Total  5  2.42593333 
R-Square  C.V.  Root MSE  SMOVEMT Mean 
1.000000  0  0  1.30666667 
Source  DF  Anova SS Mean Square F Value  Pr > F 
WATERSHD  1  2.13606667  2.13606667 
SLOPE  2  0.07723333  0.03861667 
WA I ERSHD* SLOPE  2  0.21263333  0.10631667 
Tests of Hypotheses using the Anova MS for WATERSHD*SLOPE as an error term 
Source  DF  Anova SS Mean Square F Value  Pr> F 
WATERSHD  1  2.13606667  2.13606667  20.09  0.0463 
Tests of Hypotheses using the Anova MS for WATERSHD*SLOPE as an error term 
Source  DF  Anova SS Mean Square F Value  Pr> F 
SLOPE  2  0.07723333  0.03861667  0.36  0.7336 
Tests of Hypotheses using the Anova MS for WATERSHD*SLOPE as an error term 
Source  DF  Anova SS Mean Square F Value  Pr> F 
WATERSHD*SLOPE  2  0.21263333  0.10631667  1.00  0.5000 167 
Appendix M-2.  Continued. 
Analysis of Variance Procedure 
T tests (LSD) for variable: SEDIMENT 
NOTE: This test controls the type I comparisonwise error rate not 
the experimentwise error rate. 
Alpha= 0.05 df= 2 MSE= 0.161667 
Critical Value of T= 4.30 
Least Significant Difference= 1.4125 
Means with the same letter are not significantly different. 
T Grouping  Mean  N WATERSHD 
A  -0.400  3  2 
A 
A  -1.233  3  1 
Analysis of Variance Procedure 
T tests (LSD) for variable: SMOVEMT 
NOTE: This test controls the type I comparisonwise error rate not 
the experimentwise error rate. 
Alpha= 0.05 df= 2 MSE= 0.106317 
Critical Value of T= 4.30 
Least Significant Difference= 1.1455 
Means with the same letter are not significantly different. 
T Grouping  Mean  N WATERSHD 
A  1.903  3  1 
B  0.710  3 2 168 
Appendix M-2.  Continued. 
Analysis of Variance Procedure 
T tests (LSD) for variable: SEDIMENT 
NOTE: This test controls the type I comparisonwise error rate not 
the experimentwise error rate. 
Alpha= 0.05 df= 2 MSE= 0.161667 
Critical Value of T= 4.30 
Least Significant Difference= 1.73 
Means with the same letter are not significantly different. 
T Grouping  Mean  N SLOPE 
A  -0.700  2 3 
A 
A  -0.750  2 1 
A 
A  -1.000  2 2 
Analysis of Variance Procedure 
T tests (LSD) for variable: SMOVEMT 
NOTE: This test controls the type I comparisonwise error rate not 
the experimentwise error rate. 
Alpha= 0.05 df= 2 MSE= 0.106317 
Critical Value of T= 4.30 
Least Significant Difference= 1.4029 
Means with the same letter are not significantly different 
T Grouping  Mean  N SLOPE 
A  1.415  2 2 
A 
A  1.355  2 3 
A 
A  1.150  2 1 169 
Appendix M-2.  Continued. 
Analysis of Variance Procedure 
Level of Level of  SEDIMENT  SMOVEMT 
WATERSHD  SLOPE  N Mean  SD  Mean  SD 
1  1  1  -1.40000000  .  1.92000000 
1  2  1  -1.10000000  .  1.75000000 
1  3  1  -1.20000000  2.04000000 
2  1  1  -0.10000000  0.38000000 
2  2  1  -0.90000000  .  1.08000000 
2  3  1  -0.20000000  .  0.67000000 Appendix N.  Percent cover estimates (average) in Jensen and Mays study areas. 
Watershed  PERENNIAL  BARE LITTER FORBS SHRUBS SHRUBS TREE ANNUAL ROCK 
Aspects  GRASS  SOIL  (LIVE)  (DEAD)  GRASS 
Jensen south  15.07  51.47  32.17  0.30  0.00  5.88  35.30  0.03  0.72 
Mays south  3.25  55.20  35.48  0.63  4.00  2.67  38.50  0.03  2.15 
Jensen north  22.68  40.17  28.72  7.26  5.88  7.47  12.33  0.00  0.08 
Mays north  20.70  57.32  17.08  7.13  4.02  2.12  21.12  0.00  0.00 
Jensen east  16.35  32.85  44.38  2.00  4.43  3.40  25.83  0.00  1.87 
Mays east  14.15  48.13  25.62  2.07  3.92  1.82  4.33  0.00  2.08 
Jensen west  21.38  47.13  18.90  3.92  6.97  9.75  13.92  1.85  0.20 
Mays west  17.63  30.35  44.35  3.40  8.47  3.23  35.67  0.00  0.63 
Jensen Avg.  18.87  42.90  31.04  3.37  4.32  6.63  21.85  0.47  0.72 
Mays Avg.  13.93  47.75  30.63  3.31  5.10  2.46  24.90  0.01  1.22 
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Appendix 0-1.  Soil movement within subdrainages in centimeters, as a result of 
summer storms (August through October), in three classes (range 
of distance from main channel). 
0-10  10-20  30-50 
Jensen  Mays  Jensen  Mays  Jensen  Mays 
sub-basin 
1  0  1  0.5  1  0.5  0.5 
2  0.5  1  0  1  0  0.5 
3  0.5  3.5  2  1  0.5  0 
4  0.5  2  0.5  1.5  1  1 
5  1  1  2  0.5  1  2.5 
6  0  0  3.5  3.5  0  8 
7  0  5  0.5  0  0  0.5 
8  0  0.5  1  1.5  2  0.5 
9  1.5  0.5  1.5  0.5  1.5  0.5 
10  0  4.5  0.5  9.5  1  6.5 
11  0  4  1  0  0.5  3 
12  0.5  0  0  1  0  1 
Average  0.4  1.9  1.1  1.8  0.7  2.0 172 
Appendix 0-2.  Deposition (positive value) and scour (negative value) in 
centimeters of soil in subdrainages as a result of summer storms 
(August through October) at three classes (range of distance from 
main channel in meters). 
0-10  10-20  30-50 
Jensen  Mays  Jensen  Mays  Jensen  Mays 
sub-basin 
1  0.0  -1.0  0.5  -1.0  -0.5  -0.5 
2  -0.5  -1.0  0.0  -1.0  0.0  -0.5 
3  -0.5  3.5  2.0  1.0  0.5  0.0 
4  -0.5  2.0  0.5  1.5  -1.0  -1.0 
5  1.0  -1.0  2.0  -0.5  1.0  -2.5 
6  0.0  0.0  3.5  3.5  0.0  8.0 
7  0.0  5.0  -0.5  0.0  0.0  0.5 
8  0.0  0.5  1.0  -1.5  2.0  0.5 
9  1.5  0.5  1.5  0.5  1.5  -0.5 
10  0.0  4.5  -0.5  9.5  -1.0  6.5 
11  0.0  4.0  1.0  0.0  -0.5  3.0 
12  0.5  0.0  0.0  1.0  0.0  1.0 
Average  0.1  1.4  0.9  1.1  0.2  1.2 1 173 
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Appendix P.	  Graphical comparisons of storm precipitation data measured near Jensen 
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